1. 30 DECEMBER, 1944 


ORTHODONTICS 
Forsyth Orthodontic Survey of Untreated 
Cases. Edward I. Silver, D.M.D., 


The Edgewise Arch Mechanism and Some 
Present-Day Trends. Will McLain 
Thompson, Jr., B.S., D.D.S., Pitts- 

Adapting the Johnson Procedure to the 
Plain Labial Appliance in Certain 
Class II, Division 1 Cases. Walter R. 
Bedell, D.D.S., Poughkeepsie, N. Y. - 


A Method of Replacing Missing Anterior 
Teeth on Lingual Arch, Using Acrylic 
Resin. Donald. A. Closson, D.D.S., 


Report of the Committee on Necrology 


Report of the American Board of Ortho- 


Presentation of the Martin Dewey Award 


Editorial. Orthodontics in the Postwar 


Honor Roll of A.A.O. Members Serving 
in the Armed Forces --__----------- 


Orthodontic Abstracts and Reviews ___- 
Officers of Orthodontic Societies ______-_ 


FOUNDED IN 1915 


635 


650 


671 


679 
681 


682 


Copyricut 1944 sy Tue C. V. Mossy Company 


NUMBER 


Recent 


CONTENTS JAN 1945 
RAL SURGERY 
oa 
Rare (Unusual) Malignant Tumors of the 


Jaws. Irving Salman, D.D.S., and 
Charles G. Darlington, M.D. ____---- 


Dental Contributions to Otology. Mayer 
| A. Schier, D.D.S., New York, 


Extraoral Infraorbital Neurectomy in Tri- 
facial Neuralgia. L. T. Russell, Jr., 
D.D.S., Murphy, N. C 


Diabetes in Relation to Certain Oral and 
Systemic Problems. Part II. Daniel 
E. Ziskin, D.D.S.. Winifred C. Lough- 
lin, M.D., and Eli H. Siegel, Sc.B., 


Blood Dyscrasias in Relation to Secondary 
and Primary Hemorrhages, Postop- 
erative. Hunter Leo Harang, D.D.S., 


The Paralysis of the Facial Nerve After 
Mandibular Anesthetic Injection. Dr. 
Guillermo Anwandter, Santiago, Chile 

Radiographic Findings of Foreign Body 
Debris in Edentulous Areas. Tames L. 
Bradley, D.D.S., M.S.D., and James 
T. Ashwell, D.D.S., Bethesda, Md.__- 

Case Reports: No. 91. Neurofibroma Af- 
fecting Jaws. Martin A. Rushton, 

Editorial. The Oral Surgeon Looks at 


No. 12 


725 


750 


756 


758 


775 


782 


American J ournal of 
é 
|__| 
|_| 
|_| 
|| 
686 
789 
689 
691 
695 790 
793 
4 q ~ : 
rh 


3 
it 
4 
a 


American 
Journal of Orthodontics 
and Oral Surgery 


(All rights reserved) 


DECEMBER, 1944 


Original Articles 


FORSYTH ORTHODONTIC SURVEY OF UNTREATED CASES 
Epwarp I. Stiver, D.M.D., Boston, Mass. 


HIS paper represents a report of the orthodontic research survey of un- 

treated cases at the Forsyth Dental Infirmary, Boston, covering a period of 
more than ten years. 

Our aim has been to observe and note the changes which have taken place 
in the growth and development of the teeth and jaws at regular intervals with- 
out orthodontic aid. 

Four hundred and five cases have come under our observation which were 
started as early as possible, the average age of the patient being about 3 or 
4 years. In this study 342 were classified and reported. Cases selected for 
study represent a cross section of the average child—those with various habits, 
anomalies, premature loss of deciduous teeth; these included Angle’s Class I, 
II, and III cases. We accordingly had the opportunity of watching the di- 
rection of growth and development under apparently favorable as well as un- 
favorable beginnings. 

We have had a very fair measure of success in getting the cooperation of 
patients to return at regular intervals. All who have had experience with 
clinie work of this type well know the problem of getting patients to cooperate 
over a period of years. 

Many of the cases that failed to cooperate and so prevented our continuing 
with our study, may be assumed to have become worse and so have probably 
become active cases elsewhere, for many a mother grew impatient when she 
saw the child’s teeth getting crowded and felt that nothing was being done, with 
the result that in many instances that type of case did not return. However, 


From the Forsyth Dental Infirmary for Children, Boston, Mass. 
Read before the American Association of Orthodontists, Chicago, Ill., April 27, 1944. 
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636 EDWARD I. SILVER 


we took pains to promise future active orthodontic treatment if the case needed 
it, provided that they would continue to report for observation. 

In collecting our data, we were particularly anxious to learn the general 
health, diet, hereditary characteristics, musculature, and habits of the patient, 
as well as to study the occlusion itself. 


FORSYTH OENTAL INFIRMARY FOR CHILOREN 
ORTHOOONTIC RESEARCH CLINIC 


Fig. 1.—Chart used for collecting data. 


Every patient, when first seen, had impressions taken for casts, in addition 
to a complete history, photographs, and thorough x-ray examination. We were 
fortunate in also having a complete physical examination by a pediatrician, 
and a thorough nutritional checkup. This procedure was repeated annually. 
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From the casts, we undertook to study the changes over a period of time: 
the symmetry of the arches, harmony of width, anterior-posterior relationship, 
effects of delayed dentition, relationship of deciduous incisor spacings to the 
permanent dentition, premature extractions of deciduous teeth without space 
maintainers, overretention, and certain aspects of vertical growth. 


Forsyth Dental Infirmary for Children 
MEDICAL DEPARTMENT 


Age. 


Name 
Family physician: Address: 
Last visit for illness? For health exam.? 


Clinic or Hospital: 
Last visit for illness? For health exam.? 


STANDARDS 


General Appearance (Judge on) | Tonsils 
—. . 1. SI. enl. pale, smooth but not interfer- 
ing with breathing or swallowing. 
c. Subcutaneous fat. Acutely red. 4 4 

. Interfering with breathing or swal- 


d. Mucous membranes. J 
e. Expression (appearance of vitality). lowing even though smooth. Cryptic 
f. Posture. whether large or small with small 
1-2-3 Slight, moderate or marked varia- tonsillar glands. x 
tion from optimum. 3. Cryptic with large tonsillar glands 
oozing of pus. 
Do not mark 2 and 3 without review of 


Posture history 


1. Heed sl. forward. Chest al. lowered. Nose 
wer abdomen in but not flat. 
1. Acute coryza. Septum deflected 
Back curves sl. increased. enough to partially occlude nares. 
. Head forward, Chest flat. Abdomen! 2. Chronic nasal obstruction (partial) 
relaxed. Rack curves exaggerated. 3. Adenoid facies or marked mouth 
- Head markedly forward, Chest breathing. 
lepressed. Abdomen protuberant. 
Back curves extremely exaggerated. Glands (cervical) 
1. A few shotty glands. 


2. Easily palpable but not tender. 


3. Acutely swollen; one very large one. 
Discharging gland. 


Rickets 


1. Harrison’s groove, (1 sign). 
2. Harrison’s groove, plus rosary, Heart 
high palate, etc., (at least 2 signs).| ) Murmurs obviously functional. 


3. At least 3 signs present in marked| 2. 2-3 All other conditions according to 
degree. severity. 


CopE 
0—Normal 2—Moderate defect Y—Irremediable defect T—Under treatment 
1—Slight defect 8—Marked defect 00— Adequate correction I—Improvement 


Fig. 2.—General medical appraisal chart made by pediatrician. 


Our objective has been to gain some information as to what may be accepted 
as normal! developmental changes, as distinguished from deviations from normal 
which may definitely become progressive deformities of the teeth and jaws. 

The question has often been asked: ‘‘If this case had not been treated, 
what might we expect Nature to do? Will spurts of growth make up for early 
retarded growth and development ?”’ 
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The thumb-sucking habit has led to such questions as: ‘‘Does it cause a 
deformity? Does the deformity correct itself if the habit is stopped; and if so, 
at what age will Nature make the necessary corrections? At what age should 
eases be treated? Should we wait until the permanent dentition erupts, before 
beginning treatment? What may be disclosed from this and similar group 


studies ?’’ 


Case No. Forsyth Dental Tafirmary 


CHILD HEALTH RECORD 


Address 
Nati 


Name 
Date of Birth. 
Time in U. S. Father. 


Sex 
Weekly Income 


MEDICAL SUMMARY 


Rh 


Diseases in Family: Tubercul om 
Remarks: 


wm No. older children 


No. miscarriages 


Prenatal History: Mother's age at birth of child... 


No. younger children... 
Medical supervision begun at... 
Complications of pregnancy 
Diet; Daily amt. Vegetables...» 
Remarks: 


Outdoors: 


Dental care during pregnancy 


Bottle fed for. Formula ............ 
Orange juice begun at mo. Amt. until —— 
Cereal begun at mo. 
Vegetables begun at mo. Amt... 
a oes Eggs begun at.. mo. Ant...... until 


Labor: Normal............. 


Prolonged. 


Delivery: Normal 


Lactation period: Diet: Daily amt. milk... Wegetables.. 
a mo. Breast and bottle fed for 


Medical supervision. 


Baby’s first tooth at 


Remarks: 


Disease Age 


Disease 


Acute Intestinal 
Disturbance 


Pertussis ............ 
Measles 


Scarlet Fever 


Croup ...... 


.|Bronchitis . 


Treatment at Hospital 


— Tr at Clinic. 
Treatment by private Doctor. 
Vaccination Toxin-Antitoxin 


Fig. 3.—Complete medical summary of child’s health and past history. 


I believe our findings, although not conclusive, point to a new and inter- 
esting knowledge, the value of which will increase as further observations are 
made and more material becomes available, and thereby aid our judgment in 


our clinical decisions. 
It might be of interest at this point to give some details on the incidence 


of malocclusion. 


A 
Age Disease | Age Operations | Age 
= 
> 
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In the course of our investigation, the orthodontic staff examined 839 chil- 
dren as they appeared at the general clinic, to determine how early the malforma- 
tions occurred and to observe the degree of their severity. 

In the study of our charts we found a very striking rise in the incidence 
of malocclusion as the age increased. 

In our first group, from the age of 2 to 6 years inclusive, out of a total 
of 390 cases examined, 51 per cent had a definite malocclusion. 

At once it might be well to pause for a moment and regard this high per- 
centage of malocclusion in such a young group as a warning that care should 


Date 


Breakfast Amt. Breakfast Ant. Breakfast Ant. 


Case No. 


Date 


Appetite 


Regularity of meals 


Vegotables: Raw 


Cooked 


“Noon meal Noon meal 


Fruits 


Cereals 


Bread 


Meat or Fish 


Fat 


Cod liver oil 


Tee or coffee Night meal Night meal Night meal 


Water 


Constipation 


Sleep 


Cutdoors 


Activity 


Cocporation 


Fig. 4.—Chart for complete nutritional survey. 


TABLE I 


INCIDENCE OF MALOCCLUSION 
839 CASES 


AGE 2 3 4 5 6 TOTALS % 
Malocclusion ~ 8 23 47 60 65 198 51 
Normal 3 25 59 64 41 192 49 
Patients examined 6 48 106 124 106 390 


AGE  f 8 9 10 TOTALS % 


Malocclusion 26 31 35 26 4118 59 
Normal 27 16 24 14 81 41 
Patients examined 53 47 59 40 199 


AGE 11 12 13 14 15 TOTALS % 
Malocclusion 32 35 43 34 22 166 66.5 
Normal 21 21 20 15 7 84 33.5 
Patients examined 53 56 63 49 29 250 
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EDWARD I. SILVER 


Fig. 5.—Case 190. Front view of models showing prono.inced malocclusion. History 
presents a poor medical background, many childhood diseases, underweight, and poor nutrition. 
Models show progress of general lack of development, and a resulting collapse of arches with 
insufficient space to accommodate permanent teeth. Models range from the age of 3 years, 
6 months to 10 years, 1 month. 


Fig. 6.—Case 190. 


Side view of models showing the progress of the malocclusion. 
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be exercised in observing the child at an early age so as to be on guard against 
a more severe deformity. 

In the next group, from the age of 7 to 10 years inelusive, 199 children 
were examined, with 59 per cent showing a definite malocclusion. 

In the third group, from the age of 11 to 15 years inelusive, of 250 chil- 
dren, we found the highest percentage of malocclusion, namely 66.5 per cent. 


Fiz. 7.—Case 190. Occlusal view showing progress of narrow arch and high vault and crowd- 
ing of incisors. 


Fig. 8.—Cast made of mother of Case 190, to show similarity of alignment of incisors and 
narrow arches as an indication of the possibility of strong hereditary influences. 


We felt that there were various factors coming into the picture as the child 
grew older, which would tend to increase the incidence and severity of the 
problem and thus account for the rise. 

Important factors responsible in part, at least, for the gradual rise were 
earies and the premature loss of teeth with the resulting loss of space, as 
will be shown later in this paper. 


4 


642 EDWARD I. SILVER 


The influence of hereditary characteristics, nutrition, general health, and 
habits would also tend to manifest themselves as the child grew older. 

As regards thumb-sucking, we have had the opportunity to study forty 
eases and have made several interesting observations. 


Fig. 9.—L. McL., aged 2 months. This case of micrognathia from the Children’s Hospital, 
Boston, came under my observation and I introduce it here to show that some of our 
distoclusion deformities in various degrees may have *their beginnings in this type of problem. 


TABLE II 


THUMB-SUCKING 
40 CASES 


16 


Class ITI 


Class I 


Twenty-six, or 65 per cent, of the cases became progressively worse, and 
of this group, as the chart indicates, there were nine Class I, sixteen Class II, 
and one Class III eases. 


Inasmuch as 16 out of 26, or 63 per cent, of those that became worse were 
Class II cases, it might be considered a fair inference that the habit may 
have contributed to the distal relationship. 
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Only six cases, or 15 per cent, showed any improvement. In this group 
there were four Class I, and two Class II cases. The improvement consisted of 
a change in the anterior segment and not in the distal relationship. 

Eight, or 20 per cent, remained unchanged by the habit; and of particular 
interest is the fact that they were all Class I cases. 

Of course we must consider that there may be many other factors that 
influence the changes that take place, some more far-reaching than we can 
explore here; perhaps the most important one to consider is the time of the 
cessation of the habit. 

In the next chart we find one important fact that stands out, namely, if 
the habit is stopped after the age of 6 years, the chances for improvement are 
not as good as when stopped under the age of 6 years. 


TABLE IIT 
THUMB-SUCKING 


PROGRESS OF DEFORMITY WITH RELATIONSHIP TO THE AGE aT Wuicn Hasir WAs Svroppep 


40 Cases Same 


Improved 


Over Age 6 
24 Cases 


Under Age 6 


16 Cases 


Improved 


Same 


In twenty-four out of forty, or 60 per cent of the cases, the habit was 
stopped after the age of 6 years, and, of these 24 cases, seventeen, or 71 per cent, 
became worse, whereas only two, or about 8 per cent, of the cases showed any 
improvement when the habit was stopped after the age of 6 years. 

In the sixteen cases where the habit was stopped under 6 years of age, 
nine, or 56 per cent, still beeame worse, but four, or 25 per cent, did improve. 
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Fig. 10. 


é 
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Fig. 11. 


Fig. 10.—Case 196. Front view. B. L., twin sister. These models are one series of a 
set.of twins showing a Class II progressive deformity from the age of 6 years to 11 years, 
3 months, to be compared with twin brother (Case 356) who has a Class III malocclusion. 

Fig. 11.—Case 196. B. L. Side view showing Class II relationship of arches. 
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Fig. 12.—Case 356. L. L., twin brother. Class III. Front view of models showing incisal 
relationship. Models range from the age of 5 years to 10 years, 2 months. Interes.iing fact 
is that here we have a twin sister and brother, one Class II], the other Class III. No history 
of Class II or Class III relationship in either parent. 


Fig. 13.—Case 356. L. L. Side view of models showing progress of strong Class III tendency. 
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Fig. 14.—Broadbent profile x-rays of triplets, showing the congenital absence of mandibular 
second premolars in all three children. 
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The evidence from these charts would indicate that regardless of the age 
at which the habit was stopped, a large percentage of the cases were affected 
by the thumb-sucking habit, but also that they stood a better chance for self- 
correction if the habit was stopped early enough. 


Fig. 15.—Two photographs showing finger-sucking habit, demonstrating the direct relationship 
between the habit and the deformity. 


Furthermore, if we are correct in assuming that thumb-sucking is a cause 
of these conditions, we feel that we should not hesitate to make common knowl- 
edge of these facts as an important health measure, so that pediatricians would 
not encourage mothers to continue the habit. Not infrequently we are told 
by the mother that she was advised to teach her baby to suck its thumb as 
a pacifier. 

In the August, 1943, issue of the AMERICAN JOURNAL OF ORTHODONTICS AND 
OrAL Surcery, Dr. H. C. Pollock, in an editorial entitled ‘‘Physicians and 
Thumb-Sucking,’’ states: ‘‘The average medical man knows clinically little 
about local habits as an etiological factor in malocclusion because he has never 
struggled for months to help correct the incidental anomalies.’’ 
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Fig. 16. 


Fig. 17. 


Fig. 16.—Case 174. W. L. Typical thumb-sucking malocclusion which failed to correct 
itself. Habit stopped at 8 years of age. 
Front view shows progress of deformity resulting in a high vault and severe protrusion 
of maxillary incisors. Models range in age from 5 years to 11 years, 9 months. 
g. 17.—Case 174. W. L. Side view of thumb-sucking case. Protrusion of maxillary 
incisors persists throughout. 
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The problem of open-bite cases has haunted orthodontists for a long time. 
The etiology of open-bites, their treatment, the problem of retention, and the 
question whether or not self-correction would take place, have been the chief 
stumbling blocks. 


Fig. 18.—Case 78. M. W. Front and side views of models showing severe malocclusion as 
a resuit of lip-sucking. Habi. sto. ped at the age of 5 years. 

Models show progress of maxillary anterior protrusion and lack of grow*h of the mandib- 
ular anterior segment, ap’ arently a result of the muscular forces preventing normal growth 
from taking place. Models ranze from the age of 4 years to 8 years, 6 months. 


TABLE IV 
OPEN-BITE 


15 CASES 


+ 


Class I Class IT Class III 


Improved 4 ° 
40% * 


Class I Class IT 


All open-bite Class III cases became worse. 


Out of 342 cases studied, we found 15 open-bite cases. These were kept 
under observation without mechanical stimulation. 

Nine of these cases, or 60 per cent, beeame worse as time went on, whereas 
six, or 40 per cent, improved. 

Of those eases that became worse, we had four Class I, one Class II, and 
four Class III eases. 

The six cases that improved were made up of four Class I and two Class 
II eases. There were no Class III cases in this group. 

In other words, all of the Class III open-bite cases we observed became 
worse. 
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Fig. 19. 


Fig. 20. 


Fig. 19.—Case 132968. Front view. Thumb-sucking case which improved without me- 
chanical stimulation, resulting in a very satisfactory occlusion. Habit was stopped at the age 
of 4 years. Models range from 4 to 13 years of age. 

Fig. 20.—Side view, same case, showing excellent anterior-posterior relationship of arches 
and good overbite. 
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Fig. 21. 


Fig. 22. 


Fig. 21.—Case 157. J. D. Front view. Models from 5 to 10 years of age. Open-bite 
case which became progressively worse. 

Fig. 22.—Side view. Models of same open-bite case. Last model shows occlusion striking 
only on first molar on each side. 
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In the Class I cases the chances for improvement were equal. This might 
suggest careful observation of Class I cases, particularly to watch the trend 
of growth before determining the time for treatment. 


Our next subject is the premature loss of deciduous teeth. 


Fig. 23.—Case 158341. Open-bite case which did correct itself. First model at the age 
of 4 years shows open-bite condition which gradually improved without mechanical therapy, 
and last model shows overbite within range of normal at 11 years of age. 


TABLE V 


Premature Loss of Deciduous Teeth 
158 Cases 


Incisors Canines lst Molars 2nd Molars 
Max. Mand. MandJ Max.; Mand.| Max., Mand. 


Totals 


42 26.5% 


1160 73. 5% 


In our group of cases we did not find many deciduous incisors prema- 
turely lost, as indicated by the chart. 


When we come to the canine teeth, we find our first evidence of value; 
out of six maxillary deciduous canines prematurely lost, in every instance the 
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space was lost. And in the mandibular arch, in eight out of ten cases the 
space was lost as a result of the premature loss of the canines. 


In the loss of the first deciduous molars (maxillary), the chart indicates 
that in 17 out of 25, or 68 per cent, of the cases the space was lost, and that 
only in 8 out of 25, or 32 per cent, of the cases was the space maintained. 


Fig. 24. 


Fig. 25. 


Fig. 24.—Case 148872. Occlusal view showing the locking out of the mandibular second 
premolar due to the loss of space. 


Fig. 25.—Side view of same case showing premature loss of deciduous molars causing 
the drifting of teeth resulting in loss of space. Models range from 5 to 12 years of age. 


In the loss of the first deciduous molars (mandibular), the chart indicates 
that in 29 out of 45, or 64.5 per cent, of the cases the space was lost, and 
that in 16 out of 45, or 35.5 per cent, of the cases the space was maintained. 
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In the loss of the second deciduous molars (maxillary), the chart indicates 
that in 22 out of 28, or 78.6 per cent, of the cases the space was lost, and that 
in 6 out of 28, or 21.4 per cent, of the cases the space was maintained. 

In the loss of the second deciduous molars (mandibular), the chart indicates 
that in 34 out of 44, or 77.3 per cent, of the cases the space was lost, and that 
in 10 out of 44, or 22.7 per cent, of the cases the space was maintained. 

The important fact stands out that the loss of the second deciduous molars, 
either maxillary or mandibular, is more vital to the maintenance of space for the 
eruption of the permanent teeth than that of the first deciduous molars. 

But the most important factor in summarizing is that the premature loss 
of any deciduous canine or molar will usually result in the loss of space in 
whole or in part. 

At this point, to correlate with a previous statement, let me say that I be- 
lieve the increase in the incidence of malocclusion as the age increases may be 
considered in part due to the premature loss of deciduous teeth. 

Certainly this should bring to mind the dentist’s responsibility in the care 
of deciduous teeth, and also the value of space maintainers, and of careful 
observation to guard against loss of space whenever a deciduous tooth is lost 
prematurely; and this notwithstanding statements made in the past that there 
is never need for a space maintainer, that Nature would keep the space open, 
or open one up when it was time for the eruption of the permanent teeth. 


TABLE VI 
Group CLASSIFICATION 


342 CASES 


Class I Class IT Class IIT 
235 Cases 88 Cases 19 Cases 
IMP. WORSE SAME IMP. WORSE SAME IMP. WORSE SAME 
| 47 123 65 0 | 67 21 0 17 2 
Percentages | 20 | 53 | 27 0 76 | 24 0 | 89 | 11 


In our group classification, we wish to start with the statement that of 
Angle’s three classes, the Class I cases by far had the best chance of becoming 
self-corrective. However, only 20 per cent of this group showed improvement. 

In our study of 235 Class I cases, we had 47 which improved (or 20 per 
cent), 123 which grew worse (or 53 per cent), and 65 which remained the 
same (or 27 per cent). In view of the fact that even 20 per cent of the Class 
I eases improved, it would justify our following a program of making record 
models as early as possible and observing the trend by comparing with models 
taken at later dates. 

Since 53 per cent of our Class I cases became worse, it certainly would be 
advisable to keep close observation on any Class I case in its early stages. 
Sixty-five (or 27 per cent) remained unchanged, indicating that the Class I 
cases aS a group are the most favorable. 

The study of our Class II eases indicated that the chances for self-corree- 
tion in this group were very poor; for, of a total of 88 cases studied, 67, or 76 
per cent, became worse, 21, or 24 per cent, remained the same, and none of the 
eases showed any improvement in the distal relationship. 
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Fig. 26. 


Fig. 27. 


Fig. 26.—Case 143078. Right side. Series of models showing premature loss of decidu- 
ous teeth without space maintainer with space preserved for permanent teeth. Models from 
7 to 14 years of age. 

Fig. 27.—Same case, left side. Series of models showing premature loss of deciduous 


teeth with space preserved for permanent teeth (in spite of small malformed second premolar, 
space was still being maintained for a normal-sized tooth). 
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Fig. 29. 


Fig. 28.—Case 180. Class I. Front view. Series of models from 3 to 9 years of age 
showing progressive malocclusion with severe collapse of arches and crowding of incisors. 


Fig. 29.—Same case, side view. 
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Fig. 30.—Case 154010. Front and side views. Class I case showing a series of models 
from 5 to 13 years of age which progressively improved without mechanical therapy, resulting 
in good arch form and good occlusion. 


Fig. 31.—Case 213. Front and side views. Typical Class II case showing progress of 


deformity resulting in a severe malocclusion. Models range in age from 5 years, 5 months to 
years. 
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Fig. 32. 


[5/2972 


Fig. 32.—Case 151872, Side view. First model shows minor deviation from normal 
(slight lingual tendency on maxillary right side), becoming progressively worse and resulting 
in a typical Class III malocclusion as shown in last model. Models range from 5 to 9 years 
of age. 

Fig. 33.—Front view same case showing the progress of the Class III deformity. 
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Our Class III cases showed the least likelihood of self-correction of any of 
the groups. 

In this class we had a total of 19 cases for observation. We found that 
in 17 cases, or 89 per cent, deformities became more severe as time went on. 
Only two cases, or 11 per cent, remained the same; in other words, these were 
still Class III cases, but without any additional aggravating factors as far 
as the occlusion was concerned. 

It might be of value here to compare this Class III group (untreated) with 
the active treatment group at our Forsyth clinic. In the survey of Class III 
treated cases, a larger percentage of success was found in those cases that 
were treated early. 

Therefore, in view of the fact that Class III cases get progressively worse 
if left untreated, we should stress very strongly the value of early treatment. 

To summarize, what conclusions may we logically draw from the data 
collected ? 

Observation should start as early as possible because of the high incidence 
of malocclusion, and for the sake of the value of information to be gained 
from studying the direction of growth and development at regular intervals 
which should be used as a guide to future judgment. 

Faulty habits, particularly thumb-sucking, are factors definitely affecting 
a deviation from normal occlusion and should be discouraged at an early age. 

All open-bite tendencies should be observed closely to determine the direc- 
tion of growth, and certainly Class III open-bite cases indicate that early 
attempts for correction are requisite. 

The importance of space maintenance in the premature loss of deciduous 
teeth cannot be overstressed in the light of overwhelming evidence that a large 
number of cases become orthodontic problems because of this factor. 

The group classification presents a very important deduction: that a mesial 
or distal relationship of the arches will have very little chance for improvement 
without orthodontic aid. 

And, finally, we must observe, record, and compare all the general systemic 
data available, consider the body as a whole, and investigate the hereditary 
background and the nutritional influence, in order that our judgment may be 
more mature. 

I wish to express my sincere thanks to my associate in this work, Dr. Henry C. Beebe, 
and to Dr. Fred R. Blumenthal, the director of the orthodontic clinic at the Forsyth Dental 


Infirmary, for their aid in the preparation of this material. 
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THE EDGEWISE ARCH MECHANISM AND SOME PRESENT-DAY 
TRENDS 


Witt McLain THompson, Jr., B.S., D.D.S., PrrrspurGH, Pa. 


HE edgewise arch appliance was introduced by Dr. Edward H. Angle in 
1925. His first published writing was presented in 1928 under the title, 
‘‘The Latest and Best in Orthodontic Mechanism.’’ A very complete descrip- 
tion of this appliance and its auxiliaries, together with the detailed technique 
associated with its assemblage and use are to be found in these original articles 
of Dr. Angle. You are all more or less familiar with the appliance so that a 
description of it would serve no purpose. 

It is interesting, however, to note why Angle devised and introduced this 
appliance when men were doing such excellent work with the ribbon arch. From 
Angle’s writings we learn that to balance all the forces that are brought into 
play on the teeth we must correct axial inclinations of teeth that are perverted. 
This was apparently too difficult a mass movement to be accomplished with the 
ribbon arch which had no positive control over the premolar teeth. 

Angle had first written about axial inclination of teeth and the importance 
of correcting it in an article published in 1913, entitled ‘‘ Further Steps in the 
Progress of Orthodontia,’’ as follows: ‘‘For a number of years we have been 
able to classify malocclusion, to note quite accurately the degree of variation 
of position from the normal of the crown of each tooth, and to judge of its 
necessary movement in establishing normal occlusion. But heretofore the 
crowns of the teeth have received our chief attention both in diagnosis and tooth 
movement, and we have been largely dependent upon nature for the movement 
of the roots, the positions they will finally oceupy being largely problematical 
due chiefly to the limitations of the orthodontic appliances heretofore at our 


é 


x disposal. But a new era is before us, with far greater possibilities, but with 
ai these possibilities come also greater responsibilities as to diagnosis, knowledge 


of the tissues we operate upon, and technique. We must now study our eases 
so carefully in the beginning as to enable us to determine accurately not only 
how great are the variations of position from the normal of the crowns of the 
teeth, but the extent of the apical displacement and incorrect angle of inclina- 
tion of each root, and also the extent of arrest in development of the alveolar 
process and co-related bone, that we may have a clear conception of the exact 
direction and extent each tooth should be moved and the amount of bone develop- 
ment necessary in order that nature may build the denture to full completion 
in accordance with the architectural design of the individual type.’’ 

Another advantage over the ribbon arch appliance is possessed by the edge- 
wise arch mechanism, namely, its ability to perform more than one type of tooth 
movement on an individual tooth at one time. With this appliance a tooth may 
be moved bueally, rotated, and have its axial position changed all at the same 
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time. This decreases the time of treatment which is a real factor in orthodontics 
today and was always an important factor with Angle. 

Another factor of increased importance in the edgewise arch appliance was 
the banding of all the premolar teeth in both jaws. This gave greater anchorage 
possibilities than any other orthodontic appliance yet devised. The use of the 
premolar teeth also kept the occlusal plane from being tipped when Class II 
intermaxillary elastics were worn. This later fact was brought out by Dr. 
Stallard in 1933. 

The fact that Angle went back to the ideal typal arch-wire form at the 
beginning of treatment with the edgewise arch appliance is also worth noting. 

The principle of the ideal arch wire was first introduced into Angle’s 
writings in the third edition of his book, published in 1892, from which I quote: 
‘*The wire arch is carefully bent, to conform to the shape of the dental arch, 
provided the dental arch is correct in form; but if it is contracted, or the teeth 
occupy irregular positions, no attention is paid to the form of the existing 
arch, but an ideal arch is formed for the ease, or in other words, the wire arch 
is bent exactly to the form that we wish the teeth to be arranged when the 
operation is completed.’’ 

The principle of the ideal typal arch wire was not used with either the 
pin and tube or ribbon arch appliances since the arch wires for both of these 
appliances had to be conformed to the malposed teeth in the beginning of 
treatment. Thus we see that the paramount points of this appliance were: it 
eould correct perverted axial inclinations of all the teeth; it had increased 
anchorage units; tooth movements could be accomplished simultaneously and 
the ideal typal arch form or pattern was established at the beginning of treat- 
ment. 

The edgewise arch appliance was used by men in the original form out- 
lined by Angle with but two modifications, namely, the introduction of the 
vertical spring loop by Strang in 1930, and progressive torque force outlined 
by Brodie. 

The results obtained by this appliance were good in part; correct inclined 
plane adjustments could be accomplished in a very short time and the limita- 
tions of the appliance were dictated only by the skill of the operator. 

In 1936, Charles H. Tweed of Tucson wrote an article and discussed some 
radical changes in procedure which caused some concern among Angle’s own 
students. Tweed advocated the distal tipping of teeth in the mandible prior 
to the application of Class II intermaxillary force in the treatment of Class II 
eases. In a second part of his paper he advocated the extraction of four pre- 
molar teeth in so-called bimaxillary protrusion cases in patients with fully 
erupted second molars. Needless to say, Dr. Tweed was criticized. 

In 1940 he read a paper entitled ‘‘The Application of the Prineiples of the 
Edgewise Arch in the Treatment of Malocclusion.’’ In this presentation he 
outlined a procedure of orthodontic therapy based mainly on the concept of 
placing the lower anterior teeth up over basal bone and keeping them there 
so as to produced the best balance and harmony in facial lines. When the lower 
anterior teeth were placed ‘‘on the ridge’’ or directly over what Dr. Salzmann 
terms ‘‘subalveolar’’ bone, Dr. Tweed found that the stability of the end results 
of his treatment was markedly increased. If Dr. Tweed could not move the 
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teeth in the buccal segments of the denture far enough distally, without over- 
expanding the arches, to allow the lower anterior teeth to be placed over basal 
bone, then he advocated the extraction of the four first premolar teeth. Dr. 
Tweed felt that if, in the course of treatment, he could produce nothing better 
than normal inclined plane relationships of the teeth at the expense of tipping 
the teeth from the base and marring the facial lines of his patients, he had failed. 

Needless to say, the so-called Tweed philosophy or plan of treatment was 
attacked, but it has withstood all of this. 

As a result of Tweed’s insisting that the buceal segments of the lower dental 
arch be moved distally and the anterior teeth tipped lingually, a very loose 
usage of the term, mesial drift of buccal segments, prevailed in the literature 
of Tweed’s followers. Dr. William Downs of Chicago wrote a splendid article 
on the subject of ‘*‘Mesial Drift’’ and classified it under specific and definite 
headings. 

The term bimaxillary protrusions is now being used in the literature with 
very little understanding by most orthodontists. Perhaps we ean clarify the 
term bimaxillary protusion by referring to the work of Dr. Calvin Case. Dr. 
Case apparently was the first to use the term and his own writings on the mat- 
ter are a bit hazy. Case’s use of the term seemed to indicate a normal mesio- 
distal relationship of the inclined planes of the teeth in a face that showed 
marked protrusion of the soft tissues of the lips and cheeks—he termed it 
**dento-facial malocclusion. 

In order to better visualize what is meant by teeth ‘‘on the ridge’’ and teeth 
and faces in bimaxillary protrusion, Figs. 1 to 7 are presented. 

Fig. 1—Here we see plaster models of the right side of a patient, aged 
28 years and 2 months, with a dentition in normal inclined plane relationship 
and the teeth in a vertical axial position. 

Fig. 2—The same model has been sectioned through the central incisors 
and teeth ground down and placed on the casts to show the relationship of 
these teeth to the horizontal. 

Fig. 3—Here we see the right side of the casts of a patient aged 12 years, 
in which the inclined plane relationship of the molar teeth is almost normal, 
but we note a mesial axial inclination of the incisor teeth. 

Fig. 4.—Here we see the child’s profile, which is certainly of the protrusive 
type. 

Fig. 5.—The models of this child have been sectioned and the teeth placed 
to show the perverted axial inclination of the anterior teeth. 

Fig. 6—This slide shows the models of a patient, aged 19 years and 7 
months, with a marked bimaxillary protrusion. The inclined planes of the 
teeth are normal. 

Fig. 7.—Here is a profile view of this young lady. Should we eall this 
type, and condemn her to face the world this way, or should we resort to the 
removal of some teeth and give her some better balance of facial lines and 
improved psychological uplift as she goes through life? 

While this picture of bimaxillary protrusion is clear in our minds, and 
since we are discussing Angle’s last contribution to the specialty of orthodonties, 
let us see how he felt about extraction of teeth, 
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Seven editions of Angle’s textbook, Malocclusion of the Teeth were pub- 
lished, the last edition appearing in 1907. In the second through the sixth 
editions, he shows models in which he resorted to extraction of teeth to correct 
malocclusion. He does not show any extraction or advocate the need for it in 
his seventh edition. He strongly opposed extraction from 1907 until his death 
in 1930. 

Any attempt on my part to explain why he opposed extraction after 1907 
is purely in the realm of a guess, but it seems from his writings that, with the 
introduction by Baker of intermaxillary elastic force, he felt that the necessity 
for extraction was forever eliminated. Angle had the vision of normal occlusion 
and out of that he built the specialty of orthodontics. 


Fig. 5. 


Orthodontics has progressed from the scientific standpoint in the last 
twenty years and one of the greatest steps forward came with the Cephalometer 
of B. Holly Broadbent. He made two outstanding contributions to our specialty 
in his article entitled ‘‘The Face of the Normal Child’’ and his recent paper 
‘*Ontogenetic Development of Occlusion.’ 

Calvin S. Case and, later, Grieve tried to point out that the reduction of 
tooth units was necessary if stability in end results of orthodontic treatment 
and improved facial lines were to be attained in bimaxillary protrusion cases. 


Many reasons may be given as to why these two pioneers had so few followers. 
The prevailing idea at that time was that the full complement of thirty-two 
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teeth was necessary for the best balance and harmony of the face and denture. 
Neither Case nor Grieve had a definite systematic plan of technical procedure 
worked out for the average man to master. Another reason for the nonaccept- 
ance of extraction in Case’s time as well as at present, is the prevalent idea 
that by placing teeth in normal inclined plane relationship vigorous function 
of the denture would stimulate jaw growth and the full complement of teeth 
could be accommodated. 


Fig. 6. 


Tweed has given us a definite, systematic plan of technical procedure with 
the edgewise arch appliance that will allow for the treatment of bimaxillary 
protrusion cases and produce excellent facial lines, with stable and efficient 
dentures. This can be done with a minimum of tissue destruction in from 
twelve to fifteen months. Tweed’s own results as well as those of his students 
are proof of the above statement. 

Now, let us examine the Tweed philosophy in the light of what the re- 
search men have told us. Tweed’s contention is that if the teeth in the maxilla 
and mandible cannot be placed in normal inclined plane relationships without 
tipping the anterior teeth or pushing the buceal teeth off their bony base, then 
we had better reduce the number of teeth in each arch and position them over 
basal bone. 

Relative to the growth and development of the bones of the face Brodie 
has this to say: ‘‘To summarize briefly the material thus far covered, it is 


: 
d 
2 
‘ 


EDGEWISE ARCH MECHANISM 667 


possible to state that a longitudinal study of growing children indicated that 
the morphogenetic pattern of the individual is established at a very early age 
and that once attained, it does not change.’ 

Krogman, in speaking of Hellman’s work, says: *‘ At birth 39 per cent of 
height, 57 per cent of width, measured against adult size has been achieved. 
In the first five years 78 per cent of height, 85 per cent of width and 82 per 
cent of depth have been achieved (these are averages for the sexes). The im- 
portance here is not so much an initial inequality and its subsequent reduction, 
but the fact that after five years of age only 15 per cent to 20 per cent of 
growth increments remain as avenues of possible readjustment.”’ 


% Bz 


Fig. 7 


The late T. Wingate Todd, speaking on this subject, said: ‘‘The cause of 
deficiencies in facial growth is not as a rule to be found in definite clinical 
disease but rather in long continued poor health or constitutional disturbance 
for most part subclinical in expression so that the child is not considered by 
either the physician or parents to be really sick.’’ 

It appears that we have for years been attempting to place a normal ocelu- 
sion or a normal amount of tooth material into the faces of children with sub- 
normal growth patterns. 

Speaking of bimaxillary protrusions, let us turn to Broadbent and see what 
he has to say: ‘‘If this process of normal articulation of the crowns of these 
erupting permanent teeth succeeds in spite of dwarfed facial bones, it creates 
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in the individual the appearance that the teeth and dental arches are too far 
forward in relation to the cranial base. This condition is commonly referred 
to as bimaxillary protrusion. It may be bimaxillary protrusion in the empirical 
sense, but from the standpoint of these studies of normal developmental growth 
of the face, it is largely the result of physical handicaps that leave a lasting 
permanently dwarfed skeletal structure. In other words, the condition and 
appearance is due more to the retarded facial skeleton than to the dentition 
being too far forward in relation to the cranial base.”’ 

Speaking of the problem of the eruption of the third molar teeth, Broad- 
bent has this to say: ‘‘As the normal face completes its progress toward ma- 
turity, room for the third permanent molars becomes available and they, like 
their forerunners in the permanent molar series, ‘wiggle’ their way toward 
the occlusal plane cutting into the oral cavity to complete the permanent den- 
tition. About the time that the crowns of the last permanent molars are com- 
plete (around the fourteenth year) the handicaps suffered by an individual 
who has been thwarted in nature’s plan to achieve full development of the 
skeletal structures deny the third molars their scheduled eruption. * This failure 
of the face to provide enough room for the teeth is likewise apparent in the 
anterior segment of the dental arches for it prevents the incisors, particularly 
the lowers, from maintaining their normal position in the line of occlusion. Any 
buckling of the lower dental arch is commonly attributed to the so-called pres- 
sure of the erupting third molars. Factual evidence collected by the Bolton 
Study for the past twelve years would acquit the wisdom teeth of the afore- 
mentioned charges and include them along with the incisors as cosufferers result- 
ing from the failure of the facial skeleton to attain its complete adult size and 


proportions.’ 

In the light of these few statements relative to the problem we face as 
clinical orthodontists, it seems that the research men indicate the procedure of 
extracting teeth is a proper rather than a radical procedure. Caution and time 
will show us the best plan. 

I believe a few remarks relative to the best time to institute orthodontic 
therapy would not be amiss at this time. 

Since the turn of the century, the problem of the correction of malocclusion 
at a very early age, as opposed to waiting for the proper time to place ortho- 
dontie appliance, has taken up a great deal of space in the literature. 

Some men felt that, by placing appliances and stimulating the growth of 
the mandible and maxilla, the necessity for later treatment would be overcome. 

Once again let us turn to the research men and see what their findings are. 

Hellman’s studies on this problem are outstanding. He feels that the 
maximum growth period would be a good criterion to go by. In one of his 
many papers on this subject, he tells us that in males with normal occlusion 
this maximum growth period appears at a chronological age of 12 to 16 years; 
in females it is from 8 years to 10 years and 3 months. 

Recently Hellman writes: ‘‘Thus boys with dentitions in malocclusion take, 
on the average, approximately one year and a quarter, and girls one year and 
a half longer to get their permanent teeth than do those with normal occlusion.’’ 

Some men feel that cases should be treated in the deciduous or early mixed 
dentitions. Samuel J. Lewis and Lehman in their work at the Merril Palmer 
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School found things out which make them feel that early treatment must be 
approached very thoughtfully. I quote: ‘‘But it is evident that other growth 
factors besides wide spacing are of the utmost importance in determining the 
alignment of the permanent incisors. Hence, in diagnosis, observation over a 
period of time would seem to be a more satisfactory method of determining 
whether mechanical appliances should be used. Certainly it would do no harm 
to watch and wait for a time in all cases. The alignment may improve during 
the period of observation, which may vary from a few months to a year or two, 
and if it does not improve, orthodontic treatment may still be instituted with 
suecessful results.’’ 

Broadbent says: ‘‘If any one period in the development of occlusion is 
more complicated than another, it is the period of mixed dentition.’’ 

Brodie’s cephalometric appraisal of their work at Illinois is partially sum- 
marized when he says: ‘‘ Actual bone changes accompanying orthodontic man- 
agement seems to be restricted to the alveolar process.”’ 

Thus it is seen once again that we, as clinical orthodontists, can gain much 
from a study of what the research men find. 

It would appear then that the average child should not be subjected to long- 
drawn-out periods of orthodontic treatment except in Class III cases and ex- 
treme Class II eases. 

There is a time for each individual case that will allow us to produce the 
best orthodontic result for that individual, and we should always be on the 
alert so that we may recognize it. 

In an editorial appearing in the October, 19438, issue of the AMERICAN 
JOURNAL OF ORTHODONTICS AND ORAL SURGERY entitled ‘* At the Crossroads,’’ 
Dr. Milo Hellman poses some questions which should be given much serious 
thought by all orthodontists and more particularly those using the edgewise arch 
appliance. Perhaps other men embracing the Tweed philosophy will feel able 
to answer these questions. I have asked myself some of the same questions in 
the past seven years and most of the answers are still missing. 

The mass of clinical evidence being piled up by those men who attempt to 
use the Tweed plan of treatment is beginning to gather weight. 

Hellman says, ‘‘ Reliability in achievement, therefore, depends upon proof 
that the proportion of successes is greater than that of failures.’’ 

A little later Hellman states: ‘*‘What stands out clearly is that there is 
no unanimity in the understanding of what constitutes a success or a failure.’’ 

In answer to Dr. Hellman’s first question it would seem that Tweed and 
others employing the edgewise arch mechanism have shown publicly a larger 
number of treated cases that surpass any others treated with other appliances. 
This does not mean that excellent orthodontics is not being done by other men 
with other appliances, but, by and large, they have not shown a series of 
treated cases that come up to the standard of Tweed. 

Here again the standard of appraisal of a successfully treated case becomes 
a pertinent point. 

In a paper published in 1920, Dr. Hellman said: ‘* Occlusion in my opinion 
is the final testimony as to the success or failure of orthodontic treatment.’’ 

In another paper published in 1920, Hellman has this to say: ‘‘It may 
likewise be said that an accumulation of observations, a collection of appliances, 
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a manifold manner of their manipulation and a variety of results do not con- 
stitute a profession. A practical purpose, enhanced by a uniform educational 
system, with a general aim and a common interest and an exchange for ideas, 
are the requisite fundamentals for the construetion of a professional back- 
ground.”’ 

How true every bit of this statement is—never before have we needed to 
set up some clearly defined standards as we need to today. 

Orthodonties, I feel, has been ‘‘at the crossroads’’ before, since the turn 
of the century, and managed to work itself out. Sometimes it was because of 
technical issues, other times theoretical problems shook it to its very founda- 
tions, but it has always seemed to right itself and survive. 

I think all of us should accept Dr. Hellman’s editorial as a challenge. Here 
is a man who has made some of the outstanding contributions to our specialty, 
and now after watching carefully over this field of endeavor for almost forty 
years, he sees some dark foreboding clouds gathering on the horizon. 

Let us examine our position from time to time and strive toward a more 
uniform approach to the orthodontic problem. 

Much that was considered law twenty years ago has been proved false; 
it goes without saying that our present-day concepts will probably be altered 
in the future. 

The research men have contributed a tremendous amount of material to 
orthodontics in the last twenty years. Some of their findings have definitely 
established the truth of certain things which were questionable in the light of 
clinical findings; on the other hand, they have shown some things to be false 
which in the past were thought to be true. 

The clinical orthodontists, striving to improve and perfect the technical 
portion of our specialty, have also contributed a great deal. Sometimes the 
research men appear to belittle the clinical findings of the men who do not 
approach the problem in a scientific manner. Likewise, much valuable research 
work is not given its proper appraisal and application by the clinical ortho- 
dontist. 

It is hoped that in the future a better working relationship may be effected 
between these two groups so that the best orthodontics will be practiced for the 
children who come seeking our aid. 
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ADAPTING THE JOHNSON PROCEDURE TO THE PLAIN LABIAL 
APPLIANCE IN CERTAIN CLASS II, DIVISION 1 CASES 


Warer R. D.D.S., N. Y. 


HERE is an ancient idiom to the effect that complexity breeds complexity 

and at no time has this been more apparent than in the world of today. 
Having been reared under the tutelage of Dr. Mershon, simplicity of appliance 
was of primary importance, and it is with growing concern that I watch the 
continual increase in the over-all magnitude of some of the more recent com- 
plicated appliances. It is unfortunate that in stage and movie conversations 
they are referred to as anything from bits to harness. Is it not better to 
urge Nature in the right direction, perhaps a little insistently, rather than 
to bludgeon her into compliance? Perhaps we are unconsciously absorbing 
some of the prevailing atmosphere of dictatorship, which, as always, and espe- 
cially where Nature is concerned, will bring us nothing but sorrow. In our 
enthusiasm to make every tooth behave just as the doctor ordered, let us not 
lose sight of the wonderful improvements that can be accomplished with sim- 
plicity and dispateh by giving attention to the architecture of the bones and 
muscles involved, as well as a few simple laws of directional stresses and 
strains. With this in mind, it is possible to establish good functional occlusion 
and begin the elimination of soft tissue deformity, while some of the more 
ingenious devices are still in the making. 

For those who possibly are not familiar with the Johnson technique let 
me restate briefly a part ef the procedure which he advocates with this rev- 
olutionary appliance. The phase which is to be discussed in this report is 
that of primarily retracting the maxillary anterior teeth in the treatment of 
so-called Class II, Division 1 cases according to Angle. The slides used to 
illustrate the different points are selected from various cases in my practice 
in which photographs of each step are routine procedure. 

As originally deseribed by Dr. Johnson and more recently by Dr. Howes 
in papers read before this society, this procedure is accomplished by inter- 
maxillary elastic foree, pitting mandibular anchorage against only four or 
perhaps six maxillary anterior teeth. Due to the flexibility of the anterior 
section of this appliance it is possible for the end sections to slide freely 
through the molar bueeal tubes although converging mesially. 

The result of this first step in the correction of these cases is the ‘‘jam- 
ming up’’ of the canines and premolars and the earlier and more opportune 
engagement of the upper and lower incisors to assist in the stabilization of 
the mandibular anchorage while the maxillary posterior teeth are being moved 
distally and bueceally in the cancellous bone. 

This latter step is accomplished by the use of coil spring force applied 
to the mesial ends of the buceal tubes plus the eruptive or re-eruptive urge 
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of the crowded canines and premolars. The success or failure of the treat- 
ment is dependent entirely upon the continual and incessant wearing of the 
intermaxillary elastics unless sliding maxillary hooks are used. 

Permit me to pause here momentarily and pay tribute to Dr. Stanton, 
whose system of maps over twenty years ago disclosed the frequent necessity 
of moving posterior teeth distally to establish normal occlusion. 

As the Johnson twin-arch appliance has no power to stimulate lateral 
expansion, it must be used in conjunction with a lingual arch. This is, of 
course, necessary in the cases under discussion as the buccal segments must 
diverge slightly while moving distally in the channels of cancellous bone as 
described by Dr. Atkinson. 

In adapting the afore-described strategy of treatment to the plain labial 
appliance, it also seemed at first necessary to employ a lingual arch to accom- 
plish the necessary expansion and stabilize the molar anchorage. More recently, 
however, in cases with fairly symmetrical maxillary arches, suffering primarily 
from forward displacement of either a protrusive or protractive nature, I have 
found that with a judicial placement of the intermaxillary hooks and the use 
of only 3 ounces or less of intermaxillary force, as measured on the Johnson 
or any other scale, it is completely feasible and advantageous to dispense with 
the lingual arch and employ only extension arms or yokes from the molar 
bands. For this purpose I use a slightly softer but very tough 0.038 inch 
wire which, having a free end, may be safely and readily adapted to erupting 
canines and premolars with a No. 208 Bisco plier. 

As to the construction of the labial arch, it may be either precious metal 
or chrome alloy spring temper 0.036 inch round wire fitting into round 4 
inch buccal tubes. These tubes must be parallel or nearly so in all planes 
to permit the labial arch to slide distally as the anterior teeth are retracted. 
However, if the molars are rotated and the arch is extremely narrow in the 
canine and premolar area as is so often the case, the tubes may be placed so 
as to converge somewhat mesially and the arch is then bent to correct these 
conditions, bringing the tubes into parallel as the desired rotation takes place. 

The lock is a simple rectangular one, of 0.020 inch round spring temper 
wire which I have been using with great success and very rare displacement 
for nearly twenty years. It merely hooks under the arch wire distal to the 
bueeal tube where the tube extends away from the band. This is essential 
as otherwise it will bind between the arch wire and the band and prevent its 
proper functioning. At no time must there be any retractive force in this 
lock, except in those rare cases of distal displacement of the molars or where 
extractions have been necessary. 

I consider the positioning of the upper intermaxillary hooks and the 
delicacy of the elastic force used to be of the utmost importance both in the 
matter of stabilization of both the maxillary and mandibular anchorage and 
the maintenance of the anterior section of the labial arch in its proper rela- 
tionship to the maxillary anterior teeth both in their original protrusively 
tipped position and also their corrected and more vertical placement. 

Since the labial arch is not being stopped in the molar region when the 
incisor teeth are being tipped lingually, the arch naturally tends to slide 
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gingivally. This is the most difficult mechanical hazard of the entire treatment 
with which to contend. For the first few weeks I often order the elastics to 
be worn only in the daytime, because it is during the night, while the jaws 
are at rest, that the arch is most apt to creep gingivally. 


Fig. 1.—Showing expansion of narrow arch with converging buccal tubes brought into 
parallel for retraction of incisors, construction of molar lock, and ligatures looped incisally 
over cingula instead of old incisal hooks. 


Should even this procedure prove ineffective, as a last resort I stabilize 
the arch by attaching it to the anterior teeth. At one time I used incisal 
hooks, but I now employ ligatures looped incisally over the cingula on the 
lingual surfaces. You will note the intrusion of the two central incisors where 
this has been done. Although I dislike any definite attachments to anterior teeth, 
this does at least tend to restore the curve of Spee and not the reverse, as so 
often occurs in stabilizations of this nature. (Fig. 1.)* 


*Most of the illustrations used were made from Kodachrome transparencies at con- 
siderable loss of detail. 
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So much for this early and more difficult part of the treatment. As the 
anterior teeth retrude and the arch wire extends through the distal ends of the 
bueeal tubes, the ends may be eut off slightly and the locks taken up just 
enough to prevent any side slipping of the appliance, always remembering that 
they will have to be opened again as the molars are later moved distally. With 
the completed retraction of the upper anterior teeth until they engage the 
lower incisors, preferably still in a relationship of fairly deep overbite, and the 
resultant jamming up of the maxillary canines and premolars, the arch wire is 
now expanded 4 mm. at the distal ends; then each end is bent back lingually 
1 mm. by grasping the arch wire with the pliers just anterior to where it issues 
from the mesial end of the buceal tube. This results in a 2 mm. buccal ex- 
pansion of the buccal segments as they travel distally. 

Coil springs are added between the attachment of the lock wires and the 
mesial ends of the buccal tubes. The lock wires are opened 2 mm. and re- 
adapted to the arch wire, which automatically permits the anterior section 
of the arch wire to stand 2 mm. away from the maxillary incisors. Note the 
compression of the coil spring when the elastic is added. It is also highly 
important at this stage that there be a balance between the elastic force and 
the coil springs which transmit this force to the molars. This balance should 
permit the elastic force to compress the coils just enough to bring the anterior 
section of the labial arch back against the maxillary incisors to retain them in 
their retruded position. The locks will of course stand 2 mm. away from the 
distal ends of the tubes. At each succeeding appointment the arch is removed 
by simply unhooking the lock wire, the coil springs are stretched slightly, and 
the locks are opened a little to compensate for the distal movement of the molars 
since the last appointment. The buccal segments may also be expanded slightly 
by the simple procedure as previously outlined. 

Part of the anterior ends of the lingual yokes may now be cut off and the 
remaining ends bent around the lingual cusps of the first premolars to guide 
them distally as they erupt or re-erupt. 

When distal movement of the molars has been completed, I purposely 
make the coil pressure greater than the elastic force, to permit a slight distal 
tip of the molars as in the normal curve of Spee and to establish a toeing-in 
against relapse as originally suggested in Dr. Tweed’s technique of secondary 
bends for mandibular anchorage. Note the settling of the teeth into occlusion. 
(Fig. 2.) 

At the conclusion of this stage of the treatment and the establishment of 
normal anteroposterior relationship, should there be any anterior rotations 
necessary, it is a simple matter to band these teeth and substitute for the labial 
arch the Johnson twin-wire arch which fits into the 0.036 inch round buceal 
tubes. This permits a minimum period for the wearing of maxillary anterior 
bands which many of my patients abhor, and with which attitude I must 
agree. However, the 3/32 inch Johnson incisal bands, permissible and prae- 
tical because of the great delicacy and resiliency of the controlled forces of this 
appliance, are much less objectionable. 

You will note that at no time have I mentioned what shall constitute the 
molar anchorage, and I have no intention of entering into this controversial 
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subject now. However, I will say that whereas there are many cases in which 
more mandibular anchorage is needed than just a simple Mershon lingual 
arch, nevertheless I sincerely believe that a major part of the trouble reported 
is due to too violent an intermaxillary force being exerted. Referred cases 
come into my office wearing intermaxillary elastics exerting a foree of 6 ounces 
or nearly half a pound. Naturally the entire mandibular alveolar process 
slides anteriorly and the condyle also tends in that direction, with resultant 
crowding of the mandibular incisors and later relapse of the anteroposterior 
relationship, when this extreme force is removed and the muscles which control 
the condyle reassert themselves. 


Fig. 2.—Showing “jamming up” of canines and premolars, addition of coil springs to 
begin the distal movement of the molars, lingual yokes adapted for distal movement of buccal 
segments, and the teeth settling into occlusion. 


Although preferring to treat from 1014 years to 12 years, if there is a 
marked soft tissue deformity, as often exists in these cases, I frequently treat 
at earlier ages. This procedure eliminates or reduces the buceal displace- 
ment of the second molars as they erupt. Also, as Dr. Hellman has pointed 


er 
P - _ 
‘ 
{ 
3 


WALTER R. BEDELL 


Fig. 3.—Showing profile oral before treatment and after retraction of incisors, distal 
movement of buccal segments after placing coil springs, occlusal x-ray showing corrected re- 
lation of maxillary first permanent molars to key ridge, profile before and after treatment with 
no apparent increase in axial inclination or forward displacement of mandibular incisors, full 
face oral aftertreatment, and third molars erupting normally. 
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Fig. 4.—Showing right and left oral showing final relation of buccal segments in centric 


occlusion, models before and after treatment, profile before and after treatment showing 
marked improvement in facial line and soft tissue deformity, and hand maturation disclosing 
over six months retardation at start of treatment and normal development four months after 


completion of treatment, according to Todd. 
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out in one of his thorough researches, the rest period in Class II, Division 1 
cases, is from 8 years and 4 months to eleven years in males, and from 7 years 
and 9 months to 10 years in females. Thus, to wait until after the second stage 
of eruption may require postponing treatment until 12 or 13 years of age, with 
the complete establishment of soft tissue deformities. I believe this recent 
tendency to delay treatment to shorten its duration, with the resultant soft 
tissue maldevelopment, has effected stabilization of results detrimentally, thereby 
encouraging the increasingly prevailing trend to extractions. 

Please note how nicely the bite opens during this treatment of these cases. 
Can there be any doubt that this is at least partly due to vertical development 
in the molar areas, since the forces are all applied in those areas and none in 
the incisor region except during the very first part of the treatment. This also 
eliminates the necessity of bulky bite planes on upper retainers and the result- 
ing trauma of the mandibular incisors and permits unimpeded excursion of the 
mandible during mastication. However, there can rarely be maintenance of 
more than 3 mm. of this vertical development, as this is the average separation 
of the molars when the muscles are relaxed, and it is all they will tolerate. 

I now propose to run quickly through the slides of a case which was 
treated by this method. In these cases the active treatment requires no more 
than nine or ten months, which means that despite the amount of preliminary 
data which I routinely require, the elapsed time from first appointment to the 
placing of the retaining devices as a rule, is, under one year in cases treated 
at 11 years of age or older. 

The case presented is that of a girl, aged 11 years and 3 months, having 
nothing unusual in her history except an eye condition which had necessitated 
four operations, the last just before treatment was started. (Figs. 3 and 4.) 

CONCLUSION 

The sum of this treatment is merely to adapt the Johnson procedure to 
an old appliance to move certain teeth in all three planes of space and gain 
the desired end result without shackling the teeth, establishing a different sort 
of ‘‘New Deal,’’ with individual freedom instead of regimentation. It is an 
appliance which is simple to make and operate, causes no pain when placed 
nor injury to roots when operated, and accomplishes the desired results with 
a minimum of bands. It also permits of some neglect in the wearing of the 
elastics, which we all have encountered, as the coil springs merely push the 
arch wire away from the incisors making the appliance less comfortable. IT 
recommend it to you for your consideration. 
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OF REPLACING MISSING ANTERIOR TEETH ON 
LINGUAL ARCH, USING ACRYLIC RESIN 


A METHOD 


Donatp A. Ciosson, D.D.S.,* Kansas Crry, Mo. 


REQUENTLY it is necessary to replace a missing lateral incisor or ocea- 

sionally a central incisor which has been lost by accident in persons ranging 
from 8 to 15 years of age, when the patient is too young for any type of 
fixed or removable bridgework. 

In the past, various means have been used to replace these lost teeth, 
such as a simple band and loop space maintainer, vuleanite or aerylie palate 
with denture tooth attached, lingual areh with soldered backing and facing 
or Steele’s backing and facing, or orthodontie bridge, using orthodontic bands 
on abutment teeth. 

In this method of replacing an anterior tooth, a lingual arch is made 
in the usual manner, either a fixed lingual, or a removable lingual using half- 
round tubes and shafting. Due to the age of the patient, the fixed lingual 
is probably more desirable to reduce the possibility of breakage. After the 
molar bands have been made and the impression taken, wax is then placed 
on the lingual side of the molar bands to facilitate soldering. The work 
cast is poured in stone for it is necessary to wax the pontie to a lug on the 


(Fig. 1.) 


arch as a means of attaching the acrylic tooth. 


Fig. 1. 
Fig. 1.—Showing lug soldered to arch wire for upper right central pontic. Note wax on ; 7 
lingual of molar bands prior to pouring wax. ee 
Fig. 2.—Showing plaster splint holding arch wire in place for soldering ends of the a 
wire to the molar bands. " 
The attached lug should be of 0.030 inch wire, which will give the neces- pe 


sary strength to hold the acrylic facing, and is placed on the arch before solder- 
ing arch wire to molar bands. The reason for attaching the lug prior to solder- 
ing is to avoid disintegrating the stone cast in the area of the missing tooth. 
A small plaster splint is used to maintain the arch wire in the correct posi- 
tion while soldering to the molar bands. (Fig. 2.) 
*Assistant Director of the Orthodontic Department, The University of Kansas City, School 
of Dentistry, Kansas City, Mo. 


Presented as a Clinic at the Annual Meeting of the Southwestern Society of Orthodontists, 
March 1, 1944. 
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The arch wire is then soldered to the molar bands. There are two dif- 
ferent methods which may be used to form the pontic. The first method 
described is in most cases more practical because of its simplicity. Select 
an acrylic tooth of the proper shade and contour. The tooth should be cut 
away on the lingual side in order to have the correct relation to the lug. 
(Fig. 3.) 

Any trimming necessary to adapt the tooth to the space should be done 


‘ at this time. The facing is then waxed to the lug, being careful to adapt wax 
“= over the saddle area beneath the lug. The arch with pontie attached is then 
= invested and the acrylic is packed into the mold after the wax has been elimi- 


nated, thus uniting the facing to the arch wire. 


cul away 


Fia.3 


Fig. 3.—Showing cross section of facing in relation to arch. 


Labial view of finished pontic. 


Fig. 4. 


The second method of forming the pontie is to carve entirely of wax 
the tooth to be replaced. Consideration must be given to the proper relation 
of the wax to the lug, gingival tissue, and occlusion. 

The arch wire with pontie attached is then invested and the incisal and 
gingival shades of the acrylic resin are packed in the mold. The principal ob- 
jection to this method is the difficulty of carving, investing, and obtaining the 
desired shade of the tooth to be replaced. 

The advantages of using acrylic resin to replace these missing teeth are that 
it is more esthetic, there is less breakage, it is more sanitary, and there is 
better function. 
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REPORT OF THE COMMITTEE ON NECROLOGY 


The Committee on Necrology of the American Association of Orthodontists deeply 


They are as follows: 


. Harry A. Allshouse, Jr. 


. Varney E. Barnes 

. Willard N. Brown 

. Charles W. Bruner 

. Max J. Futterman 

. Frederick E. Haberle 

. Warren D. Haggerty 

. Addison Kingsbury 

- Oren H. McCarty 

. Ernest M. Setzer 

. J. B. Stevens 

. J. H. Winstanley 

. Leslie P. Abbe 
(retired member) 

. Louis H. Mann 
(retired member ) 

Lieut. Col. B. I. Newsom 

(Service member) 


regrets to announce the passing of fourteen of our loyal members during the last two years. 


Kansas City, Missouri 
Cleveland, Ohio 

Fargo, North Dakota 
Waterloo, Iowa 

New York, New York 
Chicago, Illinois 
Hackensack, New Jersey 
Columbus, Ohio 

Tulsa, Oklahoma 
Oakland, California 
Newark, New Jersey 
Wenatchee, Washington 
Hartford, Connecticut © 


Asheville, North Carolina 


Washington, D. C. 


As a fitting tribute to these members, the committee respectfully submits the following 
resolution for your consideration: 

WHEREAS, an all-merciful and all-loving Father has called from our fellowship the 
above-named members, be it therefore 

RESOLVED, that in recognition of their valuable services to humanity, this association 
desires to record its appreciation of their work, its acknowledgment of esteem and affection 
in which they were held and to express the heartfelt sympathy of members of this Association 
with the bereaved family in a mutual and irreparable loss; and be it further 

RESOLVED, that a copy of these resolutions be spread upon the minutes of the 
association as a permanent memorial, and a copy be sent to the bereaved families. 


Respectfully submitted, 


W. T. CHAPMAN, Chairman 
A. B. THOMPSON 
E. W. SWINEHART 
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REPORT OF THE AMERICAN BOARD OF ORTHODONTICS 


In a patriotic and cooperative spirit, the American Association of Orthodontists followed 
the general authorized suggestion to all organizations that, wherein possible, no conventions 
should be held in 1943. 

In conformity with this action, the Directors of the American Board of Orthodontics 
joined in this spirit and decided unanimously to postpone its 1943 meeting. The directors 
have accordingly held their offices over until this year. They considered that the business 
before the Board was not of sufficient urgency to warrant a meeting, especially since the 
parent organization had taken similiar action. 

At this time the Board wishes to express its appreciation for the fine spirit of coopera- 
tion and support given it by the American Association of Orthodontists. Only in this spirit 
ean the goal of a higher level in orthodontic practice be attained and the existence of our 
organizations justified. 

We are hoping that the orthodontic profession as a whole will become more familiar 
with the purpose of certification, its increasing value from the standpoint of personal satisfac- 
tion, and the growing inspiration it engenders towards the attainment of higher standards 
in orthodonties. 

At the meeting of the Board just adjourned, thirty-one applications were received, the 
largest number received at any meeting in the history of the Board. In view of the fact that 
many orthodontists are in the services of the Army and the Navy, the added number of 
applications received this year is evidence of an increasing interest in the work of the 
Board, all of which is most gratifying. 

In order to be helpful to applicants in the preparation of their material, the Board has 
seen fit to offer suggestions of outlines to be followed in the preparation of case reports, 
exhibits, and theses. The use of certain nomenclature, though not mandatory, has been sug- 
gested, to the end that clarity and uniformity in the presentation of material will be aided 
and confusion avoided. Year by year a gradual improvement in the standard of presenting 
the material of applicants has been observed by the Directors. These suggestions, if adopted 
in some manner as a basis of regular office routine, will prove of value as a ready reference 
in the preparation of case reports and other material and will enrich the literature of ortho- 
donties. 

The records of the American Board of Orthodonties from its inception to the present 
time have been carefully examined since its 1942 meeting. At the recent session of the 
Board a new Constitution and a revision of the By-Laws were adopted, into which have been 
written amendments which had been adopted from time to time as well as other harmonizing 
features. The rules governing the operation of the Board were also revised to facilitate 
this operation. 

The question has arisen on many occasions as to the method of application for certifica- 
tion, and some clarification on this point seems indicated. Anyone interested should apply 
to the Secretary, who, in turn, will furnish full instructions. After an application blank is 
filled out by the applicant and returned to the Secretary, it will be considered at the following 
meeting of the Board. 

Unless an application has been properly filled out which supplies all required information, 
it cannot be accepted. In such instances, the applicant is notified that additional informa- 
tion must be supplied before his application can be further considered. 

After an application has been accepted, the requirements for examination are stipulated 
and the applicant is notified. At the next meeting of the Board the material which he has 
supplied is examined by the Board and the applicant is notified of the results. In each in- 
stance the applicant has a year in which to prepare the material for presentation to the 


Read before the American Association of Orthodontists, Chicago, Ill., April 25 to 27, 1944. 
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Board. Should cireumstances make it impossible for the applicant to prepare his material 
in one year, an additional year is granted and if the requirements are unable to be met by 
this time, he is granted one final year to present his material to the Board. 

The Albert H. Ketcham Memorial Award is made jointly by the American Association 
of Orthodontists and the American Board of Orthodontics. A committee of five is authorized 
to select the recipient of the Award and is composed of the President, Vice-President and the 
President-Elect of the American Association of Orthodontists, and two Directors of the 
American Board. 

Dr. B. Holly Broadbent of Cleveland, Ohio, has been selected the recipient of the Award 
for this year, on the basis of his extensive investigations and study of the developmental 
growth of the face in growing children. 

As you might know, it is the natural desire of the American Board of Orthodontics that 
the profession should be ever mindful of the devotion and spirit of Albert H. Ketcham and 
his tireless efforts to elevate our specialty to loftier heights. He so lived that he might deliver to 
his clientele the best and most scientific service attainable. He was painstaking and thorough, 
ever thinking, studying, and applying his knowledge. Yes, he was a potent foree in ortho- 
dontics. The success of his accomplishments was the result of an orderly way of living and 
doing things. To all who knew him it is readily understandable how one with such a pro- 
fessional background would naturally be interested in the founding of the American Board 
of Orthodonties. 

It is no small honor to have had a part in helping to stimulate the orthodontic profession 
through certification, the presentation of the Ketcham Award, and otherwise to promote a 
fuller appreciation of orthodontic problems and the desire for a deeper and a more thorough 
habit of thinking, studying, and applying. 

The Directors of the American Board of Orthodontics deeply appreciate this privilege 
of serving the orthodontic profession, though at the same time they recognize in ‘t a definite 
responsibility. 

Respectfully submitted, 


W. E. FLESHER, President 
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PRESENTATION OF THE MARTIN DEWEY AWARD 


Dr. Paul Spencer——President Burrill, members of the American Associa- 
tion of Orthodontists, and guests: Since this is the occasion of the first presen- 
tation of the Martin Dewey Award, it is apropos to mention briefly the details 
of the establishing of this award. 

Following the death of Dr. Dewey, the annual or periodic meetings of the 
Dewey Alumni Association were discontinued. There remained in the treasury 
a sum slightly in excess of $900. A portion of this has been placed in a trust 
fund, under the direction and control of the Board of Directors of this Asso- 
ciation. The annual income from this trust fund will provide ample revenue 
for an appropriate certificate, signed by the officers of this Association, to be 
awarded to the clinician presenting the most outstanding clinie at each annual 
meeting. 

It should be mentioned that while the officers and Board of Directors super- 
vise the management and control the awarding of the certificate, it is definitely 
stipulated that the Association shall not be obligated to incur any expense at any 
time. However, since the estimated income appears to be more than ample to 
provide and prepare the annual certificate, it is stipulated that any excess 
revenue will, from time to time, as the Board may determine, be placed into and 
become part of the general fund of this Association. 

It is the hope that this award will serve a twofold purpose: it will tend to 
give annually some recognition to the clinician presenting something of practical 
value to us at our meeting. Our general clinic session has been and will continue 
to be one of the most important sessions of our annual meetings. Those who 
contribute to the success of these clinic sessions give much of their time, thought, 
and effort, and generally receive little, if any, credit. The award will also serve 
to remind us of a former member of this Association, one of the early founders, 
who was one of that group, each year becoming less in number, to whom we and 
those who follow us will always be indebted for their efforts to promote progress 
in this specialty of dentistry. 

Martin Dewey was a scholar with great ability as a teacher; he was an ever- 
ready defender of his views and opinions, a quality which few possess, but one 
greatly needed as we endeavor to progress. To many of this Association the 
memory of Martin Dewey will ever, as in the past, continue to be a guiding 
influence. I personally owe him much that I could never repay. 

Therefore, it is an honor and a privilege to present the certificate, as 
directed by the Award Committee, to Dr. Howard E. Strange, for his contribu- 
tion to the general clinic sessions. 


Dr. Howard E. Strange.—Mr. President, Dr. Spencer, members, and guests : 
I am deeply moved, and at this time it is my desire to express my appreciation 
for the Martin Dewey Award. Other persons who presented clinics at this 
meeting are equally as deserving of this award. 

There have been several chapters in my short career in the practice of ortho- 
donties, and each chapter has been influenced by men who have stimulated me 
to endeavor to practice better clinical orthodontics. My dear friend, Dr. Charles 
R. Baker, was my first teacher. His words of wisdom have continually been very 
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beneficial to me. Dr. Baker is the man who gave me my start. The next man, 
Dr. Allan G. Brodie, is one whom I respect very highly. His thoughtful words 
deserve the attention of every orthodontist. Another great teacher who has had 
a very definite influence on my career is Dr. Robert H. W. Strang who, through 
his teaching, rescued me from the depths of confusion. The last man is that 
little giant from Arizona, Dr. Charles R. Tweed. His practical, clear, and 
honest thinking is stimulating to any man who comes in contact with him. I 
have a great deal of respect and admiration for these men. Their inspiring 
words have inculeated in me the desire to render better service to my patients. 


Dr. Howarp E. STRANGE 


I also want to express my appreciation to two very good friends of mine, 
whom I regard as two of the finest orthodontists in the United States. They are 
Dr. H. D. Kesling and Dr. Robert A Rocke, of La Porte, Indiana. A great part 
of my clinic is an expression of their very practical ideas regarding the prob- 
lem of retention. It has been my good fortune to come in contact with these 
men, and, through their ideas, the retention problem in my office has prac- 
tieally been solved. 

I am very grateful for this honor. Thank you. 


ay, 


Editorial 


Orthodontics in the Postwar World 


Present trends in health legislation and the favorable attitude toward the 
provision of health care for the American people on the part of industry, labor, 
and the public in general, foretell definite postwar changes in the practice of 
the health service professions. These changes are bound to show acceleration 
during the so-called ‘‘reconversion period,’’ immediately after the much desired 
peace eventuates, when thousands of physicians and dentists, along with millions 
of other servicemen are returned to civilian life. It is unreasonable for ortho- 
dontists to believe that they will remain beyond the pale of social change. 

Speaking on ‘‘Beveridge—and the Future of Orthodonties,’’* before the 
British Society for the Study of Orthodonties, Robert Cutler states: 


‘*We, as a specialist fraternity, are in a much stronger position [than the 
general practitioner|, if only in so far as benefit can acerue to the populace 
from the labours of our hands, and ours only, so that we should have no diffi- 
culty whatsoever in creating conditions of service entirely satisfactory to our- 
selves. Whether or not it is agreed that our position is intrinsically strong, 
we should by no means blind ourselves to the very real shortcomings of our 
prewar activities in the specialty of orthodontics, which will have to take its 
place in the general framework of postwar dental service. 

‘*Indeed we must face these shortcomings frankly and show how within 
our own autonomy we can overcome them if our case against enforced reor- 
ganization from without is to be complete.’ 


Cutler advises the orthodontists to consider primarily the value placed on 
orthodontic treatment by the general practitioner of dentistry, by parents, and 
by publie health workers. Today, it is usually the mother who sees to it that the 
child receives orthodontic care because she considers the child’s malocclusion 
detrimental to appearance. The result of this is that the orthodontist receives 
for treatment late, well-established cases of malocclusion, which by their very 
nature require expert attention and prolonged treatment, both of which of 
necessity drive upward the cost to the patient. 

Most public health personnel have little or no knowledge concerning the 
entailments of orthodontics as far as its mental, dental, esthetic, and socio- 
economic values to the child are concerned. Much less are these values, as may 
be expected, understood by the politicians seeking to throw a sop to their con- 
stituents at no effort or expense to themselves. Politically speaking, ortho- 
dontics is a minority within a minority. The voice of dentistry carries little 
political weight and that of orthodontics even less. 

The danger to orthodontics of continuing along the foregoing line under any 
program for the provision of dental care on a mass population basis lies in the 


*Dental Record 64: 132-140, June, 1944. 
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fact that the publie health workers and the public, without consulting the 
orthodontists and without the benefit of accumulated orthodontic knowledge, 
will seek to reduce the cost of treatment at the expense of orthodontics as a 
specialty. It should be the primary duty of orthodontists, therefore, to prepare 
for the provision of orthodontie care in dental programs on a population basis. 
This can be accomplished through intensive study of preventive procedures, 
and through experimentation in early treatment of incipient dentofacial ab- 
normalities, over short intervals of time, to eliminate factors which threaten 
interference with the continued growth of the jaws, the development of the 
dentition, and the optimum occlusion of the teeth. 

While our ‘‘experts’’ within the specialty are at present discussing the best 
method whereby ‘‘perfect results’’ may be achieved in isolated cases, the entire 
specialty of orthodontics as it is practiced today is in grave danger of being 
relegated to limbo unless we mend our public health relations and give more 
thought to social problems. It is important at this time for orthodontists to 
determine which types of malocclusion should be included under programs of 
dental care where the fee is not paid directly by the patient, his parents or 
guardians. We must ask ourselves whether correction of dentofacial disturb- 
ances which require months and even years of specialized treatment can be 
included under such programs. Obviously, orthodonties, as it is practiced at 
present, cannot be provided on a total population basis. 

Cutler gives a basis for determining the extent of orthodontic treatment on 
a population basis, as follows: ‘‘The degree of importance would seem to de- 
pend upon recognition of the ertent to which the growth of dental abnormality 
and lack of remedial treatment interfere with accepted standards of health, 
happiness, and biting efficiency of persons in general.’’ In addition, estheties 
impaired by severe malocclusion are to be given due consideration. 

In order to keep abreast of developments in the provision of orthodontic 
care on a population basis, the British Society for the Study of Orthodonties, 
in 1942, appointed a special committee. This committee has prepared memo- 
‘anda on education, postgraduate teaching, and treatment of the elementary 
school child. These data have been included in the report of the Interdepart- 
mental Committee on Dentistry of the British Government. 

Under any socialized insurance or prepayment scheme, parents will make 
more frequent demands for treatment of advanced cases of malocelusion. In 
order to cope with the increased demands, slipshod methods and harmful 
panaceas are bound to come to the fore, which will retard orthodontie advance- 
ment for a long time if they do not ruin the specialty altogether. 

What are we to do? In addition to a program of study and experimenta- 
tion on the provision of orthodontic care for children on a community basis, 
orthodontics also has a publie relations job of the first magnitude on its hands. 
It must set itself right not only with the social workers, the publie health per- 
sonnel, and the public, but with the general practitioner of dentistry as well. 
The misunderstanding, if not open animosity, that has existed in the past between 
the specialist in orthodontics and the general practitioner of dentistry is too 
well known to require elaboration here. This untoward relationship is today 


more marked than ever before. 
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Our primary job in establishing proper relations with the general practi- 
tioner is not so much to ‘‘educate the dentist’’ to love the orthodontist, but 
rather to enlarge on the former’s sympathetic approach to malocclusion as it 
exists in the mouths of the children of our country and to re-emphasize the 
basic principles on which the practice of orthodontics rests. 

As we see it, it is not the special technical methods employed, or the rights 
and privileges—or even the headaches—of the orthodontist that interest the 
general practitioner of dentistry. The dentist wants to know what he ean do for 
the child to check incipient malocclusion before extensive mechanical therapy 
becomes necessary. He is anxious to know whether the specific dental develop- 
ment shown by the individual child will permit normal occlusion to establish 
itself. The dentist in general practice, for example, who understands the im- 
portance of caring for deciduous teeth, would like to be told more about the 
indications for extracting such teeth when retained to the point where their 
presence in the mouth becomes a menace to the establishment of the normal oeclu- 
sion of the oncoming permanent dentition. He would like to know more about 
habits which affect the dentofacial zone. 

The dentist in general practice would like to know more about all of the 
foregoing and many other facts relating to the development of the teeth and 
the establishment of the occlusion, so that he may be able to give intelligent 
advice to inquiring mothers. Furthermore, he would like to inerease his aware- 
ness of the presence of threats to the normal development of the dentition and 
occlusion of the child, so that he may be able to call these conditions to the 
attention of parents before the pediatrician, the parents themselves, or other 
laymen, in turn bring these conditions to the attention of the dentist, who in 
the meantime has been filling cavities in the child’s mouth without giving any 
thought to the presence of the aforementioned interferences to the establishment 
of the optimum occlusion of the teeth. 

We realize, of course, that specialists in orthedonties are themselves far 
from being in agreement on the recognition and relative importance of many 
of the basie principles of their specialty. This should not stop them, however, 
from presenting authoritative points of view, accepted trends of thought, and 
acceptable methods of procedure. Here is a job well worthy of the best brains 
in orthodontics. The American Association of Orthodonties should give early 


consideration to this problem. 
J. A, Salzmann, 
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Honor Roll of Active Members 
American Association of Orthodontists 
Serving in the Armed Forces 


Dr. Herman Adelstein 
Lake Forest, IIl. 

Dr. C. A. Allenburger 
New Orleans, La. 

Dr. W. R. Alstadt 
Little Rock, Ark. 

Dr. Carl R. Anderson 
Grand Rapids, Mich. 

Dr. Walter Appel 
Cheyenne, Wyo. 

Dr. Richard E. Barnes 
Cleveland, Ohio 

Dr. Harvey G. Bean 
Toronto, Ont., Can. 

Dr. Henry C. Beebe 
Boston, Mass. 

Dr. J. Victor Benton 
Wichita, Kan. 

Dr. George F. Bowden 
Denver, Colo. 

Dr. W. A. Buhner 
St. Petersburg, Fla. 

Dr. Harry Cimring 
Los Angeles, Calif. 

Dr. Maynard E. Cohen 
Boston, Mass. 

Dr. Robert E. Coleman 
Detroit, Mich. 

Dr. Allen Collins 
Detroit, Mich. 

Dr. R. Burke Coomer 
Louisville, Ky. 

Dr. Willard D. Crapo 
Los Angeles, Calif. 

Dr. Wm. B. Currie 
Indianapolis, Ind. 

Dr. Arlo M. Dunn 
Omaha, Neb. 

Dr. George L. Englert 
Camp Grant, Ill. 

Dr. Frederick M. Epley 
San Francisco, Calif. 

Dr. Marion A. Flesher 
Oklahoma City, Okla. 

Dr. Edwin G. Flint 
Pittsburgh, Pa. 

Dr. Gerald Franklin 
Montreal, Que., Can. 

Dr. Laurence Furstman 
Los Angeles, Calif. 

Dr. Raymond Gillespie 
Fort Knox, Ky. 

Dr. Paul E. Gilliam 
Houston, Texas 

Dr. Dennis D. Glucksman 
New York, N. Y. 


Dr. R. T. Goldsmith 
Houston, Texas 

Dr. Charles J. Goldthwaite 
Worcester, Mass. 

Dr. Harold S. Grohosky 
Galveston, Texas 

Dr. Murray M. Hall 
Houston, Texas 

Dr. George S. Harris 
Detroit, Mich. 

Dr. James Hilliard Hicks 
Detroit, Mich. 

Dr. J. S. Hoffer 
Des Moines, Iowa 

Dr. John Mather Jackson 
Philadelphia, Pa. 

Dr. Hammond L. Johnston 
Baltimore, Md. 

Dr. William R. Joule 
Kearney, N. 

Dr. Matthew M. "Kaufman 
New York, N. Y. 

Dr. Bernard Kniberg 
Newark, N. J. 

Dr. Frank J. Krivanek 
Oak Park, IIL. 

Dr. Harley G. Kushel 
Rochester, N. Y. 

Dr. Leo B. Lundergan 
St. Louis, Mo. 

Dr. Percy H. Lunn 
Buffalo, N. Y. 

Dr. Robert MacConkey 
Rochester, N. Y. 

Dr. Joseph L. McDowell 
Ossining, N. Y. 

Dr. John W. Makeig 
Amarillo, Texas 

Dr. Charles Mason 
New York, N. Y. 

Dr. Michael J. Maxian 
New York, N. Y. 

Dr. Herbert V. Muchnic 
Los Angeles, Calif. 

Dr. Marcus D. Murphey 
Houston, Texas 

Dr. Willis H. Murphey 
Fort Worth, Texas 

Dr. Morse R. Newcomb 
Cleveland, Ohio 

Dr. G. W. Oglestone 
Saginaw, Mich. 

Dr. Lowell T. Oldham 
Mason City, Iowa 

Dr. Reuben E. Olson 
Wichita, Kansas 

Dr. Ernest E. Palmatary 
Kansas City, Mo. 
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Honor Roll of Active Members 
American Association of Orthodontists 
Serving in the Armed Forces 


(Continued) 


Dr. J. D. Peak 
Austin, Texas 

Dr. William Adams Pressly 
Greensboro, N. C 

Dr. E. B. Pulliam 
Corpus Christi, Texas 

Dr. Joe Tennyson Reece 
New York, N. Y. 

Dr. Paul V. Reid 
Philadelphia, Pa. 

Dr. John W. Richardson 
Cleveland, Ohio 

Dr. Wm. R. Root 
Buffalo, N. Y. 

Dr. J. A. Rowe 
San Antonio, Texas 

Dr. Charles F. Russell 
Waco, Texas 

Dr. Earl E. Shepard 
St. Louis, Mo. 

Dr. Carl H. Showalter 
Santa Cruz, Calif. 

Dr. Milton Siegel 
Albany, N. Y. 

Dr. Saul Simon 
Toronto, Can. 

Dr. L. Scroggs Singleton 
Los Angeles, Calif. 

Dr. Arnold E. Stoller 
Seattle, Wash. 

Dr. Martin S. Strickler 
Chicago, IIl. 


Dr. Bernard F. Swain 
Morristown, N. J. 

Dr. D. Robert Swinehart 
Baltimore, Md. 

Dr. Jack Taylor 
Santa Monica, Calif. 

Dr. Henry J. Toomey 
Cleveland, Ohio 

Dr. Louis F. Tinthoff 
Peoria, 
Dr. M. A. Ukena 
Marshalltown, Iowa 
Dr. Alexander L. Ungar 
New York, N. Y. 

Dr. Ott L. Voigt 
Waco, Texas 

Dr. William F. Walsh 
Stockton, Calif. 

Dr. Robert L. Whitney 
Pasadena, Calif. 

Dr. Tom M. Williams 
Dallas, Texas 

Dr. G. F. Wilson 
Orlando, Fla. 

Dr. Seymour L. Winslow 
Santa Rosa, Calif. 

Dr. Claude R. Wood 
Knoxville, Tenn. 

Dr. S. H. Yoffe 
Harrisburg, Pa. 

Dr. Sidney Zeitz 
Brooklyn, N. Y. 


Regular Army Service Members 


Col. Harry Deiber 
Col. Neal Harper 
Col. Wm. H. Siefert 


Col. Richard F. Thompson 
Col. L. B. Wright 


There may be members in the Service whose names do not appear in the above list. These 
members should notify the secretary at once so that their names may be included. 


American 


Max E. Ernst, Secretary, 
Arts Bldg., St. Paul, Minn. 


Association of Orthodontists, 1250 Lowry 
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Department of Orthodontic Abstracts and Reviews 


Edited by 
Dr. J. A. SALZMANN, NEw York City 
All communications concerning further information about abstracted material and the accept- 


ance of articles or books for consideration in this department should be addressed to Dr. J. A. 
Salzmann, 654 Madison Avenue, New York City 


Tratado de Ortodoncia. By Armando E. Monti, Professor Adjunto de Orto- 
nonecia con Odontologia Legal de la Facultad de Ciencias Medicas de 
Buenos Aires. Jefe de la division Odontologica de la Direecion de 
Maternidad e Enfancia, sub-director del Instituto de Ortodontologia, 
Odontologia legal e Historia de la Odontologia, de la Faeclutad de Ciencias 
Medicas de Buenos Aires. Prologo del Dr. Juan U. Carrea, Professor 
Tetular de la Catedra de Ortodoncia con Odontologia Legal de la Facultad 
de Ciencias Medicas de Buenos Aires. 2 vols. Libreria y Editorial ‘‘El 


Abeneo,’’ Buenos Aires, 1942. 


Monti has rendered a signal service to the Spanish-speaking dentists and 
orthodontists throughout the world by the publication of this work. In these 
two volumes, the author has gathered the principles of orthodontics from the 
standpoint of the basic sciences. Volume I is divided into nine parts and dis- 
cusses the history of orthodonties; growth and development of the cranium and 
the jaws; nomenclature; etiology of malocclusion; diagnosis, classification, 
phonetics, prognosis, and therapeutics in orthodontics besides mechanies. Vol- 
ume II includes the study of pathologic changes of the tissues, anchorage, 
orthodontic forces, and the various appliances employed in orthodonties. In 
conclusion, a series of case reports is presented with outlines of treatment of 
each case. 

In the chapter on the history of orthodontics, Monti presents summaries 
of the contributions of outstanding orthodontists to 1941. Keith and Campion 
are the source of most of the chapter on growth and development of the head. 
In the chapter on growth of the teeth, excellent color illustrations are included 
of moulages made by Professor H. Aprile of Buenos Aires. 

The chapters on the muscles of expression and mastication are unusually 
well illustrated with a wealth of original drawings and Rogers’ muscle therapy 
is discussed in detail. 

Anchorage and the forces exerted by orthodontic appliances are discussed 
and illustrated in great detail. Construction of bands is presented and illus- 
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trated. The construction of the various types of appliances is presented, with 
adequate illustrations. A valuable bibliography is appended. 

The Spanish-speaking orthodontist and dentist as well as the student of 
orthodonties, regardless of the language he speaks, will find here a work of 
encyclopedic proportions which will be useful both as a text and as a book of 
reference to the contributions of European, American, and Latin-American 
authors. 


—J. A. Salzmann. 


Orthodontic Analysis: By G. F. Walker, B.D.S., New Zealand D. J. 40: 
14-17, January, 1944. 


The analysis was undertaken to find, if possible, any further indications 
as to the causes of the appalling dental condition of the people of New Zealand 
and possible means for their alleviation, or fields where further research is 
needed. 

The material was supplied by the Orthodontic Department of the Dental 
School of Otago, New Zealand, and covers cases during approximately the 
last eight years. 


CAUSES OF MALOCCLUSION (ANGLE CLASSIFICATION ) 


Class I: 
General Lack of Development : Cases 
(a) Premature loss of deciduous molars _------------------------ 216 
(144 had history of close-bite) 
(b) Lack of development of alveolus _-_.------------------------ 286 


(94 had history of close-bite) 


Interference With Normal Development: 


(a) Specific habit of finger- and thumb-biting, ete. ___.__._-----_-- 64 
(ec) Lost of first permanent molars prematurely ~-_-------------- 9 


Class IT: 


General Lack of Development: Cases 
(a) Underdeveloped maxilla and mandible ~-_------------------- 63 
(b) Premature loss of deciduous teeth _-_.-.--------------------- 17 


Interference With Development: 
(a) Specific habits: 
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Class III: 
Growth and Development: Cases 
(a) Genel and promenilie ....... 

(b) Habits: 


2 


3 


From this we see that most malocclusions (75 per cent) are Class I, and 
of these five-sixths are due to caries or lack of development of the growing jaws. 
The great number of malocelusions brought about by premature loss of the 
deciduous teeth came as a surprise to me, and my present opinion is that it is 
probably brought about fundamentally in two ways: 


(a) Mesial drifting of first permanent molars due to growth and eruption 
of second molars. (In my experience first permanent molars never 
drift distally without the help of a finger spring or, in some cases, of 
abnormal occlusion. ) 

(b) Lack of approximal and occlusal contact tending to reduce the stimuli 
necessary to growth and development of the jaws. 


The most efficient preventive measure for this cause of malocelusion is, 
obviously, retention of deciduous teeth till the proper period of exfoliation. 

The other important cause of malocclusion is the lack of development of 
the jaws. Generally speaking, all jaws will attain to a perfectly developed size 
and shape, depending on the general physical type of the individual, if the 
stimulation and nutrition are adequate. When these are inadequate, the under- 
lying hereditary factors vary the malocclusion, and so various typical maloceclu- 
sions develop. It may be possible for a more than usually dominant hereditary 
factor to cause a malocclusion, but from a broad general study of ancient and 
modern races they would appear to be remarkably rare. 

It logically follows, therefore, that the growing number of malocclusions 
in this country are to a certain extent preventable without recourse to such 
complicated aids as orthodontic appliances. It is not economically sound to 
provide these for all that need them. What we need are exercises for the 
development of the cheeks and tongue, i.e., artificial aids to compensate for our 
artificial environment and a parallel to such aids as toothbrushes for the teeth 
and exercise for the limbs. These are quite simple and effective, as I have been 
able to demonstrate in many of my patients. To do the most good, however, 
instruction must be widespread; and dentists and dental nurses should find 
that the inauguration of exercises, and advice to encourage more vigorous 
mastication, tend to correct incipient malocelusions. In some cases where 
growth would be still insufficient, reduction of the tooth volume by judicious 
extraction may be necessary to get the best results. In many eases, orthodontic 
appliances may be needed, but from casual observations the orthodontist can 
treat only a fraction of the public, while public edueation and artificial pre- 
ventive measures provide for the most logical and beneficial means of correction. 
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This simple remedy may sound too optimistic, but experience shows that, 
if intelligently applied, only improvements could result. It should, at least, 
be cheap enough to try. 


A Free Diagnostic Service for Michigan Dentists: By C. Ray Taylor, D.D.S., 
Bureau of Public Health Dentistry, Michigan Department of Health, 
Michigan Public Health 32: 150-151, August, 1944. 


There is available ample evidence of a close correlation between the num- 
ber of Lactobacillus acidophilus organisms in the saliva and the degree of dental 
earies activity. It is generally accepted by most research groups that a saliva 
test can be used as a definite indicator of caries activity. If such a test reveals 
a lactobacillus count of 10,000 or over, new cavities will appear within a few 
months. If the lactobacillus count is negative or low, caries will be inactive. 

Based on the work of the research group at the School of Dentistry, Uni- 
versity of Michigan, a test has been worked out for determining the number of 
lactobacilli in the mouth, and a reduction of caries has been made possible by 
temporary periodic dietary changes. 

The Michigan Department of Health will make available, by September, a 
saliva diagnostic service for use without charge by all dentists in Michigan. 
The state or local health department will supply the dentist with a double con- 
tainer in which there will be a sterile bottle, a pellet of paraffin, and a report 
sheet to be filled in by the dentist. Instructions for collecting the patient’s saliva 
are included. The sample is to be returned to the Bureau of Laboratories, 
Michigan Department of Health, for analysis. 

Should the laboratory report indicate a high lactobacillus count (over 
10,000), the patient will be advised by the dentist to follow a diet in which the 
daily carbohydrate intake is restricted to approximately 100 grams. This diet 
contains no sugar, very little starch, and no potatoes or bread. 

After two weeks on this diet, another saliva specimen is sent in, and the 
patient is permitted to restore bread and potatoes to the diet for two weeks. 
Another check is made, and if the lactobacillus count is not increased, a moder- 
ate amount of sugar may be added. Another test after two weeks will indicate 
whether the patient can return to the unrestricted diet. 

A large percentage of susceptible cooperative individuals will respond very 
satisfactorily to these dietary changes during the six weeks period. 

Periodic saliva analysis, thereafter, will indicate whether or not the patient 
has a negative or low count. If so, he may tolerate considerable amounts of 
sugar without a corresponding increase in caries activity. 
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News and Notes 


American Association of Orthodontists, 1945 Meeting 


By vote of the Board of Directors of the American Association of Orthodontists, 
the dates of May 21 to 24, 1945, have been decided upon for the next annual meeting, 

The meeting will be held at the spacious Broadmoor Hotel, located at the foothills 
of the Rocky Mountains, Colorado Springs, Colorado. 

President Archie Brusse and his committees have started working vigorously on the 
program and general arrangements for this meeting. All orthodontists should plan now to 
arrange their time and work so that they will be able to attend this meeting. It is not 
often that a scientific meeting can be held in the outdoor atmosphere that is reflected in 
the stage setting of the Broadmoor Hotel, and this is another reason why attendance 
should be large. 


The following committees have either been appointed or elected for the coming year: 


Judicial Council Public Relations 


R. @. Willett, Chairman H. B. Robison, Chairman 
John Ross Henry U. Barber 
Harold Noyes 


Joseph C. Eby 


Budget Education 
W. A. Murray, Chairman L. M. Waugh, Chairman 
Claude R. Wood George M. Anderson 

Walter McFall 


Samuel D. Gore 


Research Constitutional Administration Bylaws 
Allen G. Brodie, Chairman Oren A, Oliver, Chairman 
Milo Hellman (renominated ) H. C, Pollock 


B. Holly Broadbent Philip E. Adams 


Editor Publications Laws and Infractions Program 


E, C, Lunsford, Chairman Paul G, Spencer, Chairman W. R. Humphrey, Chairman 
Stephen Hopkins L. M. Waugh Reuben L. Blake 

Reuben L, Blake Stanley S. Crouch George H, Siersma 

Max E, Ernst John R. MeCoy 


Wm. B. Stevenson 


Nomenclature 


Necrology 


James D, MeCoy, Chairman Leigh C, Fairbank, Chairman 
George R. Moore A. B. Thompson 
Kyrle Preis W. T. Chapman 


Local Arrangements Commercial Exhibits Librarian 

Henry F. Hoffman, Chairman K. E, Taylor Richard A, Smith 
Robert L. Gray 

Oliver H. Devitt 

Harold A. Rice 


Relief Inter-Relations 


E, B. Arnold, Chairman Geo. M. Anderson, Chairman 
George H. Siersma John W. Ross 
Hays N. Nance Vernon G, Fish 
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Pacific Coast Society of Orthodontists 


EXCERPTS FROM PRESIDENT’S REPORT ON NEXT GENERAL MEETING 


Concerning the annual meeting of the Pacific Coast Society of Orthodontists, to be 
held Feb. 20 to 22, 1945, the following comments are quoted from the report of the Presi- 
dent, Dr. J. Camp Dean: 

‘‘We have problems to be discussed of particular interest to us here. We are con- 
fused by the various techniques practiced by our members. Dr, Atkinson is teaching the 
universal system at the University of Southern California. California is known as an 
Angle school. Dr. Fred West, at the College of Physicians and Surgeons, is teaching the 
labio-lingual arch technique, as is the Northwest Pacific College. Some are using the 
Johnson twin arch, which is growing in popularity both in the East and Midwest. These 


are complicated systems and applying them successfully requires long study. The Pro- 


gram Committee plans a sort of postgraduate course covering the four more recent tech- 
niques. Dr. Chuck will head the edgewise arch clinic, Dr. MeCoy, the open tube, Dr. 
Atkinson, the universal, and Dr. Joe Johnson and Dr. Alderson the twin arch. 


‘*The subject of extraction as a means of orthodontic treatment probably affects us 
more vitally here on the Coast than in any other section, due to the wide influence of 
Dr. Tweed. The papers read at the Chicago meeting and published in the August issue of 
the JOURNAL open the subject for further discussion. It recalls the bitter discussion be- 
tween Dr. Angle and Dr. Calvin Case years ago. Dr. Hays Nance is on the program with 
a very scientific discussion of mixed dentures, predetermining the possibility of extraction. 
Dr. Joe Johnson will present his fine paper on the treatment of compromise cases. Dr. 
Oppenheim will review his research studies on reaction of bone growth to orthodontic 
stimuli. These are just some of the highlights of the program planned.’’ 


NORTHERN SECTION 


A special dinner meeting of the Northern Section of the Pacific Coast Society of 
Orthodontists was held at the Washington Athletic Club in Seattle, Friday, August 4. 

The special guest and speaker was Professor Wilton M. Krogman of the University 
of Chicago, the leading figure in Anthropology, who has been lecturing this summer at the 
University of Washington. His subject was ‘‘ Recent Studies of Heredity on the Face and 
Teeth.’’ He gave our group a very interesting and instructive evening. His talk showed 
a background of much study and experience in our field, particularly pointing out that 
treatment should coordinate the proper age and the dynamic forces. 

An election of officers was held and the following were elected: Chairman, Donald 
C. MacEwan, Seattle; Secretary-Treasurer, Harry N. Moore, Seattle; and Harry Moore was 
also elected as our delegate. 


SOUTHERN SECTION 
The Southern Section of the Pacific Coast Society of Orthodontists has held no meet- 
ing since May. 


Pan-American Society 


The Division of Inter-American Relations reports that hundreds of Pan-American 
Clubs have been formed in the United States, in junior and senior high schools, as well as 
in colleges. The adult public, however, has not been afforded such opportunities for learn- 
ing Spanish as are to be found in educational institutions. Throughout South America, 
hemispherical-minded newspapers and magazines are carrying regular lessons in English. 

More than three hundred Spanish and English words are spelled exactly the same. 
Simple rules for changing the endings of thousands of English words automatically convert 
them to Spanish words of similar meaning. It is possible, then, for the average North 
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American, whether of school age or adult years, to acquire a rather extensive smattering 
of the Spanish language with a minimum of study and effort, through learning which 
English and Spanish words are identical in spelling and which English words may be 
readily converted to Spanish by the easy expedient of changing the endings. 

The Pan-American Society has prepared a free pamphlet which describes the words 
and endings referred to above. These instructions are available without any charge or 
obligation whatever, to all North Americans who wish to send for them. 

Applicants for the pamphlet on Simplified Spanish need only to send their names and 
addresses to: Pan-American Society, Box 315, Quito, Ecuador, South America. 

The pamphlets were prepared by Professor Sefior Don Arturo Montesinos M., espe- 
cially for free distribution in North America by the Pan-American Society through their 
Quinto offices. Sefior Montesinos is Professor of English at the Colegio Militar, Ecuador’s 
**West Point.’’ 

These pamphlets are not for sale, and the statement: ‘‘For Free Distribution in 
North America’’ is printed on the covers. 

Generous assistance in making this offer known to the North American public is 
requested. The offer is good throughout the balance of 1944 and all of 1945. 

Applicants should be patient in waiting for their complimentary pamphlets, since the 
regular ship mails between the Americas are somewhat irregular during these times. 

M. A. ALVAREZ, Secretary, Pan-American Society, Quito, Ecuador, South America. 


American Board of Orthodontics 


The orthodontists certificated by the American Board of Orthodontics during its 1944 
session are as follows: 


Daniel Thomas Carr 
Max J. Futterman* 
Lawrence W. Gange 
Arthur V. Greenstein 
Seott Travis Holmes 
Harry Elihu Jerrold 
Eugene J. Kelly 

C. Edward Martinek 
Ben L. Reese 

Sherwood Reed Steadman 
Donald Spencer Sterrett 
Robert H. W. Strang 


American Association of Orthodontists, Amendments to Bylaws 


At the meeting of the American Association of Orthodontists in Chicago, April 25 


to 27, 1944, the following amendments to the constitutional bylaws were adopted: 

The New York Society of Orthodontists shall consist of Maine, New Hampshire, Ver- 
mont, Massachusetts, Rhode Island, Connecticut, Pennsylvania east of the Alleghenies, New 
York, New Jersey, Delaware, Maryland, District of Columbia, and the provinces of Quebec, 
New Brunswick, Prince Edward Island, and Nova Scotia in the Dominion of Canada. 

The Southern Society of Orthodontists shall consist of Virginia, North Carolina, South 
Carolina, Georgia, Florida, Alabama, Tennessee, Kentucky, Mississippi, and Louisiana east 
of the Mississippi River. 

The Great Lakes Society of Orthodontists shall consist of Michigan, Ohio, Indiana, 
Pennsylvania west of the Alleghenies, West Virginia, and the province of Ontario in the 
Dominion of Canada. 


*Posthumously certificated. 
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The Central Section of the American Association of Orthodontists shall consist of 
Illinois, Wisconsin, Minnnesota, North Dakota, South Dakota, Nebraska, Iowa, Missouri, 
and the provinces of Manitoba, Alberta, and Saskatchewan in the Dominion of Canada. 

The Southwestern Society of Orthodontists shall consist of Kansas, Oklahoma, Texas, 
Arkansas, and Louisiana west of the Mississippi River. 

The Rocky Mountain Society of Orthodontists shall consist of Wyoming, Utah, Colo- 
rado, and New Mexico. 

The Pacific Coast Society of Orthodontists shall consist of California, Oregon, Wash- 
ington, Arizona, Nevada, Montana, Idaho, Alaska, Hawaiian Islands, Philippine Islands, 
and the province of British Columbia in the Dominion of Canada. 

The following resolution was passed by the Board of Directors: That it be the sense 
of the Board that the time spent in graduate instruction in a recognized school of dentistry 
in a university be considered as part of the requirement of three years of exclusive prac- 
tice necessary for membership in the Association. 

The report of the Secretary, at the meeting in Chicago, showed that the active mem- 


bership of the Association numbered 721, an increase of 51 since the New Orleans meeting 
in 1942. Dr. Joseph L. T. Appleton and Dr. Clinton C. Howard were elected to honorary 


membership at the meeting. 


Max E, Ernst, Secretary. 


Graduate School of Medicine, University of Pennsylvania 


The Graduate School of Medicine of the University of Pennsylvania, organized in 
1916 to provide for graduate studies in clinical medicine, has enlarged the scope of its 
activities to include graduate studies in dentistry, according to announcement by Dr. 
George Wm. McClelland, President of the University. 

The graduate dental studies will be under the direction of Dr. John W. Ross, who 
has been appointed Vice-Dean for Dentistry in the Graduate School of Medicine. He will 
work in cooperation with the vice-deans for other medical studies under Dr. Robin C. 
Buerki, Dean of the Graduate School of Medicine. 

In connection with the new graduate program in dentistry, courses are being planned 
for graduate studies in oral surgery, orthodontics, prosthetics, and oral medicine-periodonties, 
according to Dr. Buerki. 

The first period of study for those students entering the graduate program will be 
devoted to basic studies involving the medical sciences as applied to the clinical specialties 
concerned, together with the principles and practice of that specialty, and its relation to 
other clinical specialties. The studies of this period will lead to a certificate. 

The second period of study will be under preceptors, and this period must be preceded 
by the basic studies at the University. The studies under the preceptors may be carried 
on at any approved institution, and academic credit will be granted for them by the Uni- 
versity provided the specific plan for such studies for each candidate receives due approval 
and acceptance by the University. 

The successful completion of the period of study carried on under the preceptors will 
lead to the degree of Master of Science in dentistry. 

Dr. Buerki pointed out that the program in dentistry in the Graduate School of Medi- 
cine will be independent of the School of Dentistry at the University, but that the two 
schools will work in complete accord, and facilities and faculty of the School of Dentistry 
will be available for the graduate studies and special work in the respective clinical fields. 

Dr. Ross, who has long been prominent in the dental! profession, was graduated from 
the School of dentistry at Pennsylvania in 1917 and was an instructor in orthodontics 
there from 1918 to 1924. He taught in the advanced course in orthodontics at Columbia 
University from 1929 to 1939. 

He is a past President of the Academy of Stomatology, Secretary and Treasurer of 
the Inter-American Orthodontic Congress, a director of the American Association of Ortho- 
dontists, and a member of the Council on Dental Health of the Pennsylvania State Dental 


Society. 
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He also is director of dental personnel for the Philadelphia Council of Defense and 
serves on the advisory committee of the New York Society of Orthodontists, and on the 
international relations committee of the American Dental Association. 


Ration Test Concluded 


The most extensive controlled ration test ever conducted using United States military 
personnel has just been concluded with highly satisfactory results. Major William Beane, 
M.C., of the Armored Medical Research Laboratory, Fort Knox, Ky., directed the test in 
cooperation with Major James Robinson, Inf., and Captain David Bell of the Royal Cana- 
dian Medical Corps. American and Canadian expeditionary rations were used. 


A battalion of American soldiers on maneuvers at an altitude of 8,850 feet above sea 
level in Colorado were fed exclusively on American rations C, K, 10 in 1, and Canadian 
Mess Tin B ration for a period of 60 days. During this time they were engaged in vigorous 
combat training. 


At the conclusion of the test it was found that the troops were in better physical 
condition than at the start, with high morale. The rations were proved to be wholly ade- 
quate to sustain troops in vigorous combat. Certain items in the rations, however, were 
found to be less acceptable to the men than others, and these will be improved. 


Four consultants in nutrition to the Surgeon General, Dr. Julian M. Ruffin, Dr. 
Frederick J. Stare, Dr. R. H. Kampmeier, and Dr. Virgil P. Sydenstricker, assisted in the 
physical examinations. Dr. Albert Mendeloff and Dr. Carleton B. Chapman of the Public 
Health Service also aided in the test. A unit from the Harvard Fatigue Laboratory under 
Dr. R. E. Johnson performed the laboratory examinations. 


Nutrition Consultants Appointed 


As Allied forces advance, they are confronted with vast problems of nutrition among 
the undernourished civil populations in former enemy-held territory. To help the Army 
meet the initial responsibility, as well as to advise on problems of nutrition among our 
military forces, a group of experts in nutrition have been appointed consultants to the 
Surgeon General. The new appointees include: 


Dr. Otto A. Bessey, Chief of the Division of Nutrition and Physiology, and Director, 
Public Health Research Institute, New York City; Editorial Board of The Journal of Nutri- 
tion; Assistant Editor of Nutrition Reviews. 

Dr. E. V. McCollum, Research Professor of Biochemistry, School of Hygiene and Public 
Health, Johns Hopkins University; member of the Food and Nutrition Board, National 
Research Council; Scientific Advisory Committee, Nutrition Foundation; member of the 
National Academy of Sciences. 

Dr. Julian M. Ruffin, Associate Professor of Medicine, Duke University, Durham, N. C. 

Dr. Frederick J. Stare, Associate Professor of Nutrition, School of Public Health, Har- 
vard University; Associate in Medicine, Peter Bent Brigham Hospital, Boston, Mass.; Editor, 
Nutrition Reviews. 

Dr. Harold C. Stuart, Director, Center for Research in Child Health and Development, 
and Department of Child Hygiene, Harvard School of Public Health; Assistant Professor 
of Pediatrics and Child Hygiene, Harvard Medical and Public Health School; member of 
Rockefeller Foundation Health Commission to Europe, 1941; American Pediatrie Society; 
Academy of Pediatrics; and American Board of Pediatricians. 

Dr. Virgil P. Sydenstricker, Professor of Medicine, University of Georgia, and Physi- 
cian in Chief, University Hospital; member of Food and Nutrition Board, National Re- 
search Council; Consultant in Nutrition, Office of Scientific Research and Development, 
U. S. Government; and former Consultant in nutrition to British Ministry of Health. 


af 
‘ 
j 
| 

ay 

5 

3 


700 NEWS AND NOTES 


Prize Essay Contest 


The Research Committee of the American Association of Orthodontists is empowered 
by the Board of Directors to conduct a prize essay contest. The prize has been set at 
$200.00 and will be offered annually until further notice. The terms of the competition are 
as follows: 

Eligibility Any student enrolled in a recognized university, or any person who has 
completed his or her formal education in orthodontics not more than two years prior to 
Jan. 1, 1945, is eligible to compete for the prize. 

Essay.—The essay must represent a piece of original research having a direct bearing 
on the field of orthodontics. It may relate either to a biological or clinical problem and may 
represent material that has been offered in partial fulfillment of the requirements of a 
graduate or postgraduate degree, or any graduate, postgraduate or undergraduate contest. 
’ No papers previously submitted for publication or in press will be accepted. All essays must 
be in the hands of the committee not later than two months prior to the annual meeting of the 
Association. Consult periodic literature for this date. If no essay is deemed worthy by 
the committee, the prize will be withheld. 

Award,—tThe prize-winning essay will be accorded a place on the scientific program 
of the annual meeting of the Association, at which time the prize will be awarded. The 
Association will retain publication rights of the first three choices. 

For further information, address 
ALLAN G. BropiE, Chairman. Research Committee, A.A.O., 30 North Michigan Ave., Chicago 

2, Til. 


Several Hundred Dental Officers to Be Relieved From Active Duty 


With the peak of the Army’s work load past, several hundred dental officers will be 
relieved from active duty with the Army shortly, permitting their return to private practice. 


Thomas P. Hinman Mid-Winter Clinic 


The Thomas P. Hinman Mid-Winter Clinie will be held at the Municipal Auditorium, 
Atlanta, Georgia, on March 25, 26, and 27, 1945. 


Notes of Interest 


Lieut. Col. Claude R. Wood, Belleville, Illinois, has been named post dental surgeon 
at Seott Field, parent radio school of the Army Air Forces Training Command. 

Lieutenant Colonel Wood is President of the Inter-American Orthodontic Congress, 
Editor of the Orthodontic Directory of the World, a director of the American Board of 
Orthodontics, and a member of the American Association of Orthodontists, of which he 


was secretary for ten years. 


The new address of Dr. Ralph Connell is 358 Commonwealth Avenue, Boston, Massa- 
chusetts. Practice limited to orthodontics. 


Dr. Earl C. Bean, Major, U. 8S. Army, Retired, announces that he will resume his prae- 
tice Nov. 1, 1944, Suite 330-333 University Club Building, Grand and Washington Avenues, 
St. Louis, Missouri. For the continuance of the practice of orthodontics. 
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Washington-Baltimore Society of Orthodontists 


President, Meyer Eggnatz ~ ~ ~ ~ ~ ~ ~ ~ ~. Medical Arts Bldg., Baltimore, Md. 
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orthodontic societies if the information is sent direct to the editor, 8022 Forsythe, St. Louis 5, 
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SYMPOSIUM ON TWENTY CASES OF BENIGN AND MALIGNANT 
LESIONS OF THE ORAL CAVITY, FROM THE ELLIS FISCHEL 
STATE CANCER HOSPITAL, COLUMBIA, MISSOURI 


Witson N. Burrorp, D.D.S.,* LAureN V. AcKERMAN, M.D.,+ AND 
HamiLtTon B. G. Roptnson, M.S., D.D.S.4 


INTRODUCTION 


HE Ellis Fischel State Cancer Hospital has had 6,200 admissions in its four- 

year history. Many of these have presented dental problems and, in 694 
instances, the primary lesions have been in the oral cavity. It should be realized 
that all of our patients are admitted for cancer or suspected cancer. Here lies 
a ready answer for anyone who may decry the role of the dentist in modern 
cancer therapy or the man who claims that he has never seen cancer in the 
mouth. It is estimated that 203,000 people will die from cancer in 1950. Real- 
izing that oral cancer represents a small but important segment of these prob- 
able cancer victims, it is evident that the dentist has an important part in this 
battle against the second highest cause of deaths in the United States. 

The following cases are presented as typical of those seen in a state cancer 
institute. Some of them may represent the type of case that you have passed by 
or treated lightly. These are the lesions seen in our hospital from day to day 
and year to year. It is your responsibility to get these people into competent 
hands in time for efficient therapy. 


LYMPHOSARCOMA IN A CHILD 
Case 1, D. J.. EFSCH No. 4502 


Introduction.—McGavie' reported a series of twenty-one cases of lympho- 
sarcomas and allied diseases, seventeen of which arose primarily from the eye 
and its adnexa. The other four invaded it secondarily. The following case is 
distinctly unusual in that this lymphosarcoma occurred in a child of 3 years, in- 
vaded the orbit, and affected the entire left side of the face. 

This 3-year-old white female child was first seen in the clinie in September, 
1942. Her father said that over a year before the child had fallen on her face, 
bruising the soft tissues and causing hemorrhage from the mouth and nose. 
The traumatic swelling quickly subsided, but a few weeks later the father noticed 
that the left eye was constantly turned upward. The local physician made a 
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diagnosis of sinusitis and prescribed nose drops, but they offered no improve- 
ment. Swelling under the left eye was again noticed and the father sought 
treatment for the child elsewhere. The baby finally received four x-ray treat- 
ments to the region of the left eye, dosage unknown, with some regression of the 
swelling. Shortly after these x-ray treatments, the swelling reeurred and had 
been rapidly increasing until the time when we first saw her. There had been 
very little functional impairment other than to the left eye. She had been able 
to eat and had had no difficulty in swallowing or breathing. There had been 
a weight loss of only 7 pounds in the past year. 

Examination revealed swelling and deformity of the entire left side of the 
face. The lower left eyelid was edematous, the edema involving the conjunctiva 
of the eye. Immediately inferior to the left eyelid, there was a draining sinus. 
The tumor mass was growing in all directions and extended through the left 
angle of the open mouth. The crowns of incompletely formed teeth were seen 
scattered over the tumor mass. The portion of the tumor which extended out of 
the mouth was superficially ulcerated and foul-smelling. The patient was ad- 
mitted for x-ray studies, diagnosis, and palliative therapy. 


Fig. 2.—Case 1. Lateral radiograph of Case 1, showing mass of soft tissue density with 
misplaced unerupted permanent teeth. 
Fig. 3.—Case 1. Photomicrograph of tumor. Lymphosarcoma. (High power.) 


X-ray examination revealed an enormous soft tissue tumefaction of variable 
density extending left laterally from the inferior left lateral maxillary region 
and containing several displaced tooth buds. There was complete destruction 
of the entire antrum, the alveolar portion of the maxilla, a portion of the hard 
palate, the lateral walls of the left nasal space, the inferior aspect of the left 
orbit, the greater portion of the zygoma, and the regions of the lachrymal bones 
and the ethmoids on the left. (Fig. 2.) 
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Fig. 1.—Case 1. Lymphosarcoma. 
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Gross Description—A very small irregular piece of tissue was submitted 
for examination. Microscopically it showed fairly uniform-appearing tumor 
cells with pale blue nuclei, innumerable mitotic figures, and poorly defined 
cytoplasmic outline. 

Microscopic Diagnosis.—Lymphosareoma (Fig. 3). 

She received 225 r. of radiotherapy through two large fields, after which 
her father signed her out under protest. A letter from the county nurse stated 
that the child expired, Nov. 25, 1942. 

Comment.—This lymphosarcoma arose in or around the oral cavity, the 
exact primary site undetermined. Such extensive disease in a child, with little 
or no response to x-ray therapy, made the prognosis hopeless, but any lympho- 
sarcoma in a child, as a rule, has a very poor prognosis. The total duration 
of disease from the first symptom to death was only fourteen months. The 
particular dental significance is in the field of diagnosis. At the time of injury, 
periodontal abscess might have been suspected and treated. While the prognosis 
was extremely poor, the patient was entitled to every therapeutic effort. 


Il. CARCINOMA OF THE ANTRUM 
Case 2, J. B., EFSCH No. 5618 


Introduction.—As Regato? has pointed out, carcinoma of the maxillary 
sinus is a relatively rare neoplasm. The following type of case, because of its 
location, is often first seen by a dentist and may be diagnosed incorrectly. 

This 57-year-old white man was first seen in the clinic in September, 1943. 


In April, 1942, the patient had a toothache and consulted his dentist, who ex- 
tracted two upper molars and incised what was thought to be a periapical 
abscess. This gave no relief, however, and in August a mass appeared in the 
right upper jaw. Arter consulting his local physician and after various con- 
sultations elsewhere, the patient received a total of 2,466 mg. hours of radium 
irradiation to the right antral region. There was some regression of the mass 
and relief from pain following this therapy. In September, one month after 
his treatment with radium, he noticed the sight of the right eye was failing, with 
some evidence of exophthalmus. In October, the right eyeball ruptured and 
there had been drainage from the socket since that time. Three weeks before our 
examination, the patient noticed a small amount of ulceration on the right 
cheek. 

Examination revealed the absence of the right eye. There had been no 
enucleation of this eye, and apparently it had broken down after invasion by 
tumor. There was a visible deformity of the right maxillary region which ex- 
tended into the malar region and the floor of the orbit. At the site of the right 
eye, there was a whitish-gray, dirty, ulecerating tumor mass which was ap- 
parently continuous with an antral mass. The remaining teeth showed un- 
treated caries and the hard palate on the right presented a large hole partially 
filled with the same dirty whitish-gray mass observed previously through the 
floor of the right orbit. There was no palpable submaxillary or cervical 
lymphadenopathy. Although the previous treatment made the prognosis rather 
poor, the patient was admitted for x-ray therapy. 
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X-ray examination revealed extensive destructive bone changes involving 
the floor and lateral portions of the right antrum. This bone destruction in- 
cluded a moderate portion of the malar body on the right. <A soft tissue tume- 
faction was seen in the antral area and in the inferior pertion of the right orbit. 
The remaining portion of the zygomatic body on the right presented an increased 
density. (Fig. 4.) 

A biopsy demonstrated a well-differentiated epidermoid carcinoma (Fig. 5.) 

The patient was given a total of 6,500 r. units divided into two fields, one 
lateral and one anterior posteriorly to the right maxillary region. As a result of 
this, he developed a white area of moist radioepidermitis and radioepithelitis 
of the mucous membrane of the hard palate. 


Radiographic view of carcinoma of the right antrum. 


9 
2. Photomicrograph of tumor. Epidermoid carcinoma. (High power.) 


Fig. 5.—Case 


In February, 1944, there was an area of atrophie skin over the right malar 
eminence, the right cheek, and the right eye socket. This had been well cared 
for by generous applications of petroleum jelly. Mirror examination of the 
right antrum through the window which communicated with the vestibule of 
the mouth revealed many crusts and areas with false membranes. There was 
no palpable preauricular or cervical lymphadenopathy. The patient complained 
of some pain in the inferior rim of the right orbit. He was advised to irrigate 
the cavity of the right antrum with normal saline twice a day. 

Comment.—The history of this carcinoma of the maxillary sinus is typical. 
These epitheliomas arising in the infrastructure of the antrum, because of their 
proximity to teeth and dental nerves with resultant symptoms of toothache, are 
often first seen by dentists. The dentist usually simply extracts some teeth or 
incises what he believes to be a periodontal abscess. This case was no excep- 
tion. This type of tumor arising in the antral area, even if diagnosed when the 
first symptom appears, may be far advanced because of the opportunity for 
the tumor to grow silently within the maxillary sinus. The prognosis in this 
ease is very poor because the disease was very far advanced when the patient 


Fig. 4.—Case 
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was first seen in our clinic. The prognosis might have been better if the 
patient had been referred seventeen months earlier at the time of the dental 
consultation. 


Ill. METASTASIS TO THE MANDIBLE FROM A PRIMARY 


CARCINOMA OF THE BREAST 
Case 3, 8. B., EFSCH No. 3633 


Introduction.—There have been reports of metastatic lesions to the mandible 
from carcinomas arising in the breast, thyroid, rectum, bronchus, prostate, and 
kidney, and from other neoplasms in the ovary and adrenal. No doubt this 
site of metastasis is not as rare as the literature would indicate because x-ray 
studies of the mandible are infrequently made when there is wide dissemination 
of disease. Differential diagnosis of metastatic lesions of the mandible may be 
difficult, for the metastasis may simulate a primary lesion, benign or malig- 
nant.*""" 


This 78-year-old white woman was first seen in the elinie in December, 
1941. Several years before (the exact time is not known), the patient noticed 
in her left breast a lump which slowly increased in size. In November, 1940, 
while bedridden with a cold, she felt something ‘‘pop’’ in the left jaw and 
shortly thereafter her jaw began to swell. Her local physician prescribed cold 
packs and a salve, but there was no relief. There had been mild pain in the jaw 
and the swelling increased in size until something ‘‘opened’’ inside of her mouth 
which drained clear fluid for a short time, after which the swelling decreased. 
This swelling and drainage had occurred at frequent intervals, and the chief 
complaint was that she could not wear her lower denture. 


Examination of the face revealed a mass of the left mandible, extending 
from the left ear to the symphysis, which was firm and apparently fixed to the 
bone (Fig. 6). Intraorally, the mass was seen to be a pedunculated cystic swell- 
ing. In the anterior floor of the mouth was another swelling pushing the tongue 
to the right side of the midline. In the left breast, there was a mass measuring 
8 by 8 em., attached to the skin, with definite axillary metastasis. This was 
an obvious carcinoma. The patient was admitted for treatment, but she refused 
any therapy and was discharged. In May, 1942, examination revealed consider- 
able growth of the mandibular tumor, but she still refused treatment. In 
February, 1943, she was again admitted, and at that time consented to x-ray 
studies and biopsy. 

X-ray studies of the mandible revealed an enormous lobulated mass in the 
region of the left mandibular body and symphysis. Throughout this soft 
tissue mass were many irregular strands of bony substance varying in size from 
fine to coarse and giving the tumor a bizarre, cystlike appearance. No bony 
substance was noted about the margins. Destructive changes in the mandible 
extended to the anterior portion of the mandibular body on the right, and in- 
volved both the mandibular body and ramus on the left. The margins of the 
destroyed areas were irregular and serrated, indicating an invasive type of 
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lesion (Fig. 9). Examination of the skull revealed many small and several 
large circular areas of bone destruction, and in several areas both tables were 
involved. The margins of these defects were sharply demarcated (Fig. 8). 

Pathology Report.—Aspiration of the mandibular mass microscopically re- 
vealed a rather well-differentiated carcinoma which was evidently metastatic 
and compatible with the primary lesion of the breast (Fig. 7). 


Fig. 6.—Case 3. Appearance of patient with metastatic carcinoma to the jaw (primary 
breast). 

Fig. 7.—Case 3. Photomicrograph of tumor. Note mucin production. (High power.) 

Fig. 8.—Case 3. Lateral view of skull showing destruction of bone. 
» Fig. 9.—Case 3. Oblique view of left mandible showing bone destruction with trabecula- 
ons. 
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After receiving 1,000 r. to the mandibular metastasis, the patient suddenly 
and absolutely refused to continue treatment and asked to be sent home. Noth- 
ing had been done for the breast lesion. The patient expired on April 17, 1943, 
and the autopsy showed a far-advanced carcinoma of the breast with mucoid 
degeneration which had metastasized to axillary lymph nodes, lung, mandible, 
and ecalvarium. 

Comment.—This patient had a breast carcinoma of several years’ duration. 
These mucoid carcinomas of the breast tend to grow rather slowly and form large 
bulky tumors. The metastasis to the jaw became very large and was present 
for over two years. Its cystic nature was probably caused by the production of 
mucin by the tumor, as demonstrated by the photomicrograph. These cystic 
changes could cause this metastatic lesion to be confused with an ameloblastoma. 
Invasion of the mandible by carcinoma, in or around the oral cavity, is fairly 
frequent. Metastasis to the mandible, on the other hand, is very rare in our 
experience, this being the only case in over 6,000 consecutive admissions. 

Aspiration biopsy of the tumor mass of the mandible proved in this instance 
to be a satisfactory method of diagnosis. Interpretation of aspiration biopsies 
of mandibular lesions may be extremely difficult and a definite diagnosis should 
not be given unless adequate material is obtained for sectioning. Smearing of 
material obtained on slides distorts the tissue and we feel that this method is 
unsatisfactory. If the material obtained is inadequate or if the interpretation 
has to be based on only a few collections of cells which are poorly oriented, no 
diagnosis should be attempted. 


IV. EPIDERMOID CARCINOMA OF THE LOWER LIP 
WITH REGIONAL METASTASES 


Case 4, J. P., EFSCH No. 5471 


Introduction.—Epidermoid carcinoma of the lower lip is a very common 
lesion among malignant tumors and microscopically is very well differentiated. 
It grows slowly, tends to remain localized, and metastasizes in only a small 
percentage of cases to the submental and submaxillary lvmph nodes. The fol- 
lowing case is an example of an advanced metastasis to a submaxillary lymph 
node. 

This 76-year-old white man was first seen in the clinic in July, 1948, stating 
that a year previously he had had an operation for carcinoma of the lower lip. 
About two months previously, the patient noticed some small lumps beneath 
the left mandible, and, one month before, one of these ‘‘raised like a boil and 
broke.’’ It did not clear up as previous boils had done but continued to grow. 
It was somewhat painful, slightly tender, and oceasionally would extrude a 
small amount of foul, dirty blood. There had been a weight loss of about 12 
pounds in the past year. 

Examination revealed a red, fungating lesion 3.5 by 3.5 by 2 em. attached 
to the ramus of the left mandible. There was a lymph node in the right sub- 
mental region measuring 1 by 1 em., and another of the same size fixed behind 
the angle of the right mandible (Fig. 10). There was a fullness in the left 
supraclavicular fossa suggestive of a mass. The patient was admitted for further 
study. 
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X-ray examination revealed a large soft-tissue tumefaction in the anterior 
left submental region. A shallow, coneave, slightly irregular defect was noted 
in the inferior margin of the anterior left mandibular body. The central por- 
tion of the defect was immediately inferior to the mental foramen. (Fig. 11.) 

The history and clinical evidence of this case indicated a resection of the 
left mandible and an upper neck dissection. Under endotracheal ether anes- 
thesia, this was carried out on Aug. 7, 1943. 

Gross Description.—The specimen consisted of the left mandible with at- 
tached tumor mass and overlying skin. The skin measured 8 by 5 em. and in the 
center there was a ragged area of ulceration measuring 1.5 by 2.5 em. In the 
immediate vicinity of this ulceration, there was obvious subcutaneous involve- 
ment by tumor. In the region of the submaxillary gland, there was a lymph 
node measuring 0.7 em. which was questionably partially involved by carcinoma. 
A piece of muscle and fat was submitted separately, but no definite tumor 
could be seen grossly. The tumor was closely adherent to the mandible and 
seemed to be growing over a wide area on the exposed surface. It was in- 
vading muscle and had apparently invaded the inferior surface of the mandible. 
From the gross appearance of the specimen, the excision seemed questionably 
inadequate (Fig. 12). A radiograph of the mandible was taken. (Fig. 13.) 

Microscopic Description.—The tumor was a well-differentiated epidermoid 
carcinoma. There was evidence of invasion of the skin, muscle, and bone of the 
mandible. It extended very close to the limits of excision and was growing in 
the loose tissues. Tumor was present in the submaxillary lymph nodes. 

Microscopic Diagnosis—Lymph node, submaxillary: Epidermoid car- 
cinoma, Grade I, metastatic. Skin, mandible: Epidermoid carcinoma, Grade 
I, invasive. Bone, mandible: Epidermoid carcinoma, Grade I, invasive. 
Muscle: Epidermoid carcinoma, Grade I, invasive. The primary tumor arose 
from the oral cavity, lower lip. (Fig. 14.) 

The postoperative course was satisfactory with exception of a small low- 
grade infection in the neck flap. The patient was discharged on August 30, 
and was asked to return in two months because of the danger of early local 
recurrence. This patient was last seen in February, 1944, at which time exam- 
ination revealed a very good functional result with no evidence of local recur- 
rence in the soft tissues of the resected side or of metastases in either side of the 
neck, The patient had grown a beard and it was difficult to see on which side 
the jaw had been resected. (Fig. 15.) 

Comment.—Ten months after a V-excision for an epidermoid carcinoma of 
the lip, this patient developed a metastasis to the submaxillary lvmph nodes. 
The chances of cure by x-ray therapy were very small, as the tumor had invaded 
the mandible. It was therefore thought that the radical operation performed 
might give the patient a reasonable chance of cure. Because of the patient’s 
age and poor general condition, no attempt was made at the time of operation 
to dissect out the right submaxillary region or to do a total radical neck dissee- 
tion on the left. By choice, however, a more radical procedure would have been 
preferred. 

If the metastasis had occurred from a carcinoma of the tongue or the floor 
of the mouth, the operation would not have been attempted. These tumors 
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Fig. 10.—Case 4. Photograph of previously treated epidermoid carcinoma of lower 
with regional metastases. 

Fig. 11.—Case 4. Oblique radiograph showing destruction in the inferior margin of 
left mandibular body. 

Fig. 12.—Case 4. Photograph of resected left mandible. 

Fig. 13.—Case 4. Radiograph of resected left mandible. 

Fig. 14.—Case 4. Photomicrograph of the tumor. Note deep invasion. (Very low power.) 

Fig. 15.—Case 4. Photograph of patient seven months postoperative. 
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are usually quite undifferentiated, metastasize early, and may have distant 
metastases. The well-differentiated epidermoid carcinomas of the lower lip, 
when they metastasize, tend to remain local for long periods of time. In re- 
secting the mandible for tumor, either benign or malignant, careful examination 
is made in the operating room, and the specimen is also usually sawed by a band 
saw in a sagittal plane to determine whether or not adequate excision has been 
made. This procedure was suggested by Dr. Sugarbaker. If, after this examina- 
tion is made, excision is found to be inadequate, then further revision of the 
operation is still possible. We have also made it routine, as in this instance, to 
x-ray all surgical specimens of mandibles, after the soft tissues have been re- 
moved, thereby obtaining an excellent detailed study. 


V. CARCINOMAS ARISING FROM THE GINGIVAE 
AND BUCCAL MUCOSA 


Introduction to Cases 5, 6, 7, 8, and 9—Carecinoma arising from the 
gingivae and at times from the buccal mucosa is fairly frequently quite well- 
differentiated and may at times present a verruca-like appearance, growing 
slowly, tending to invade contiguous structures, but metastasizing late. In this 
group of cases, surgery is at times indicated. The following group of five 
cases presents some of the variation encountered, and our methods of treatment. 


Case 5, F. G.. EFSCH No. 2701 


This 70-year-old white woman was first seen in the clinie in April, 1941, 
complaining of a small ‘‘bump’’ on the lower left gingiva, first noted six months 
before. It had gradually increased in size and caused some pain on mastication. 
The patient complained of ‘‘neuralgia’’ on the entire left side of her head. 
There had been no bleeding or marked pain. A local physician had treated her 
for two weeks with medicine applied locally to the lesion. Snuff, held against 
the left buccal mucosa at the site of the present lesion, had been used for 
many years. 

Examination of the mouth showed the left buccal mucosa, mandible, and 
left base of the tongue to be covered by a soft friable tumor mass. This mass 
was indurated, not ulcerated, and did not bleed. The left angle of the mandible 
was tender and enlarged. Just inferior to the mandible, attached to it but not 
to the skin, was a firm mass measuring 3 em. in diameter. 

X-ray showed a marked degree of bone destruction involving the posterior 
portion of the left mandibular body and the antcrior inferior portion of the 
mandibular ramus. The margins of the defect were sharply defined and ir- 
regular in outline. There was only a narrow bridge of bone between the 
anterior and posterior regions of this mandible along its inferior border. (Fig. 
16.) The patient was admitted for biopsy and x-ray studies. 

Gross Description.—The specimen consisted of a soft, grayish-white bit of 
tissue which on section was homogeneous grayish-white in color. 

Microscopic Description—There were masses of poorly differentiated 
squamous tumor cells present. In some areas, there was definite keratinization. 
Minimal chronic inflammation accompanied the tumor, which was apparently 


growing rapidly. 
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Microscopic Diagnosis.—Oral cavity, buecal mucosa: Epidermoid ear- 
cinoma, Grade II. (Fig. 17.) 

A total of 2,000 r. units was given through two large fields to the right and 
left mandible from April 23 to May 10. Four months later the patient was 
apparently symptom-free, but six months later the tumor was obviously still 
present and growing within the substance of the mandible. After careful con- 
sideration, we concluded that this lesion could not be adequately removed 
surgically. Therefore, between Jan. 29 and Feb. 2, 1942, 1,800 mg. hours of 
radium irradiation was given to the left commissure of the mandible with the 


hope of healing the ulceration temporarily and relieving some of the pain. 


Fig. 16.—Case 5. Oblique radiograph showing destruction of bone by invading carcinoma. 


Fig. 17.—Case 5. Photomicrograph. Epidermoid carcinoma. (High power.) 


Fig. 18.—Case 6. Photomicrograph. Epidermoid carcinoma. Note resemblance to Fig. 
17. (High power.) 


By March, 1942, all gross granular tumor had disappeared. There was a 
deep ulceration in the mandible from which there was a watery, purulent dis- 
charge. X-ray examination at this time revealed a moderate decrease in the 
size of the lesion, but a slight increase in the destructive bone changes along the 
alveolar portion of the anterior aspect of the mandibular body. 

The patient was re-examined in May, 1942, at which time there was a mass 
of hard tissue fixed to the bone in the left submaxillary region. This was con- 
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tinuous with the tumor in the floor of the mouth and measured 2 by 4 em. An 
oral fistula subsequently developed and the patient died on Dee. 1, 1942, twenty 
months after the first examination. 

Comment.—In reviewing this case, x-ray therapy was of only slight pallia- 
tive benefit. The only procedure which would have offered any chance of cure 
would have been radical resection of the mandible and adjacent tissues. In this 
instance, the patient had been seen by a physician who had treated her for two 
weeks by local application of medicine. The medical profession, as well as the 
dental profession, must refer at the earliest possible moment, for treatment, the 
patient who has a possible carcinoma of the oral cavity. 


Case 6, M. G., EFSCH No. 3282 


This 41-year-old white woman was first examined in the clinic in Septem- 
ber, 1941. She had been accompanying her mother (patient in Case 5) to the 
hospital since April; and purely for her own information requested an examina- 
tion of the left side of her mouth. She was a confirmed user of snuff and gave 
virtually the same history her mother had given. About six months before (this 
was approximately the same time we had diagnosed her mother’s lesion as cancer 
of the mouth), a small whitish plaque in the left commissure of the mandible 
extending onto the cheek was noticed. The lesion, which slowly increased in 
size, had not been painful and had not bled. 

Examination of the mouth showed the teeth to be in good repair, but the 
left buecal mucosa was covered with a white verrucous growth 3 by 5 em. and 
elevated 4 mm. The upper fornix was free and the lower fornix and posterior 
recess was involved with this same uleerating mass. Surrounding the elevated 
area in the left bueceogingival gutter at the commissure of the mandible, was a 
zone of whitish leucoplakia. A biopsy of the buccal mucosa showed epidermoid 
carcinoma, Grade I. 


The patient received a total of 3,000 r. units of x-ray through two fields to 
the right and left mandible, and on her discharge on Oct. 14, 1941, there was 
considerable regression of the lesion, although the radiation reaction was severe. 
Re-examination three months later revealed an ulcerated area of the buceal 
mucosa just lateral to the angle of the left mandible with evidence of persistent 
tumor. In view of the previous radiation, further treatment in all probability 
would have resulted in radionecrosis. 

On Jan. 16, 1942, under endotracheal anesthesia, the body and ramus of 
the left mandible were resected. 

Gross Description—The entire left mandible, sectioned at the symphysis, 
together with adjacent soft tissue, was submitted. Overlying the bone of the 
mandible, there was an ulceration measuring 2.5 by 2 by 1 em. This ulcera- 
tion did not extend into the bone. 

Microscopic’ Description——There was evidence of necrosis, fibrosis, and 
chronie inflammation. One section showed residual well-differentiated epi- 
dermoid carcinoma which was actively growing. The bone of the mandible 
was free from tumor but did show evidence of radiation effect. 
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Microscopic Diagnosis.—Oral cavity, buccal mucosa: Epidermoid ear- 
cinoma, Grade I (Fig. 18) ; radiation reaction. Bone, mandible: Radiatton re- ts 


action. 


The postoperative course was complicated by the development of a fistula 
with sloughing inside the mouth, but the patient slowly improved and was dis- 
charged on March 8. Two months later, two sinuses surrounded by tissne which 
looked suspiciously like tumor were noted in the anterior portion of the neck 
sear. Inside the mouth, there was a great deal of slough and granular tissue 
which looked like persistent tumor. Biopsy of this lesion showed no evidence of 
recurrent disease. There were no palpable neck nodes or other oral primaries. 
She was last seen in October, 1943, and there was no change from the previous 


examination. 


Comment.—This patient developed carcinoma in approximately the same 
location and under the same circumstances as her mother. It occurred at the age 


of 41 years, which is earlier than the usual age of occurrence. She carried a wad Ps 

of snuff against the buccal mucosa where the tumor developed. This is somewhat bi 
. . 

comparable to the slowly developing betel nut carcinomas, which appear on the | 


buecal mucosa opposite the molars and premolars where ordinarily the quid 
is earried.’*** Although this tumor failed to respond to adequate x-ray therapy, 
resection of the mandible offered an excellent chance of cure. It is probable 
that genetic factors did not play any significant role in production of carcinoma 
in this ease. The fact that both the mother and daughter used snuff makes it 
more likely that this was the common etiological factor in both cases. 


Case 7, W. B., EFSCH No. 5430 


This 78-year-old white man was first seen in the elinie in July, 1948. <A 
year before, a sore spot had appeared on the upper gingiva where his denture 
rubbed. This had gradually increased in size, and six weeks before our first 
examination the patient consulted his local physician who told him it was cancer. 
The patient said that within the last two months the spot had grown rapidly 
in size and had given a lot of pain which radiated up to the left temporal region. 
He had been unable to eat any solid foods and because of the pain could not open 
his mouth very wide. 

Examination revealed an extensive exophytiec tumor of the left buccal 
mucosa measuring about 4 by 5 em. in diameter. It extended from the upper 
alveolar ridge down to the lower gingival buccal gutter and involved the left 
anterior pillar. The patient was admitted for complete study. (Fig. 19.) 

Radiotherapy has been of questionable value in these cases, and for that 
reason radical resection seemed indicated. On Aug. 3, 1943, under endotracheal 
ether anesthesia, resection of the left mandible, buccal mucosa, and the alveolar 
crest of the tuberosity of the maxilla was performed. 

Gross Description—The specimen consisted of a portion of the left 
mandible measuring 8 em. in length. The coronoid process was present but the 
mandible had been sectioned just below its head. The masseter muscle, a por- 
tion of the buecinator muscle, submaxillary gland, and a few small lymph nodes 
appeared normal. The inferior border of the maxilla was apparently unin- 
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Fig. 19.—Case 7. 


Intraoral view showing verrucous type 
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mucosa and left maxillary and mandibular alveolar ridges. 
Photograph of surgical specimen. 
Note deep invasion. (Very low power.) 
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volved by tumor. On the surface of the buccal mucosa, polypoid, soft piled- 
up masses of tumor, apparently representing early carcinoma, were seen. On 
section of the tumor it was markedly piled up but did not invade the bone. (Fig. 
20.) 


Microscopic Description.—The epithelium was markedly thickened, hyper- 
plastic, and showed prolongation of its rete pegs. Mitotie figures were fairly 
frequent. The basement membrane was intact and inflammation was prominent. 
(Figs. 21 and 22.) 

Microscopic Diagnosis—Oral cavity, buceal muecsa: Epidermoid ear- 
cinoma, Grade I. 

The patient was last seen in February, 1944, at which time there was no 
evidence of local recurrence. 

Comment.—This is an example of fairly early verruca-like epidermoid ear- 
cinoma of the bueeal mucosa which, in all probability, eventually would have 
invaded the bone. (See Case 8.) The tumor had a duration of at least a year, 
and with such an extensive process, it was felt that radical resection was the pro- 
cedure of choice. We expect that the prognosis and the cosmetic result will be 
good. The irritation of the denture appears to have been an important factor 
in stimulating this neoplasm. The value of careful, periodic examination even 
in the edentulous mouth is evident. 


Case 8, J. G., EFSCH No. 5986 


This 58-year-old white man was first seen in the clinie on Jan. 12, 1944. 
He gave a history of having had some teeth extracted in the left lower jaw in 
September, 1943. Following the extractions, the jaw remained swollen and dis- 
charged some blood and pus. One month following the extractions, the swollen 
jaw began to drain on the outside through the cheek. He stated that this process 
had been entirely painless. 

Examination revealed a fungating and somewhat leucoplakie ulcerated 
lesion extending from just left of the midline of the lower alveolus posteriorly 
to the molar region at the junction of the horizontal and vertical rami. It ex- 
tended into the substance of the cheek, and on the skin surface presented a 1 em. 
fistula. The mandible was considerably widened but there were no palpable neck 
nodes. (Figs. 23 and 24.) The patient was admitted for study. 

X-ray examination revealed a large, sharply defined defect involving the 
greater portion of the left mandibular body. The destruction extended pos- 
teriorly to the angle and rarefaction was present anteriorly, beyond the region 
of the mental foramen. (Fig. 25.) 

On Feb. 1, 1944, under endotracheal ether anesthesia, resection of the left 
mandible and upper neck dissection were performed. Because the ulcerating 
lesion over the mandible was so friable and bled so freely, a preliminary liga- 
tion of the lingual artery was made through a separate incision. The first in- 
cision in the mouth excised the lesion, leaving about a 1 em. margin on all sides. 
Anteriorly this incision was carried forward in a linear fashion to a point just 
past the symphysis of the mandible. After this incision had been made, the 
fascial plane medial to the mylohyoid muscle was identified and developed 
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down to the level of the hyoid bone. Externally a second incision was made in 
an elliptical fashion so that the involved skin was excised. An ellipse in the 
excision was carried out posteriorly to a point just below and anterior to the 
mastoid process. This incision was carried down through the deep fascia, and 
the attachment of the mylohyoid muscle at the hyoid bone was severed. At 
this point, the external maxillary artery was ligated a short distance from the 
common carotid, and the entire contents of the upper neck, the overlying skin, 
and the tumor mass still attached to the jaw was thus excised en bloc. The jaw 
was divided, using a Gigli saw at the level of the symphysis, and by blunt and 
sharp dissection the attachments of the masseter muscle and internal and ex- 
ternal pterygoid were stripped from the mandible. The attachment of the 
temporal muscle to the coronoid process was severed and the left mandible dis- 
articulated at the temporomandibular joint. Buceal mucosa was approximated 
to the mucosa which remained on the floor of the mouth adjacent to the tongue, 
using a running catgut suture which inverted the mucous membrane. This 
suture line was reinforced by a second interrupted row of catgut sutures. The 
wound was closed with interrupted catgut sutures to deeper structures and 
inverted mattress type silk sutures to the skin. A drain was placed in the 
pterygoid fossa and the region of the parotid gland. 

Gross Description.—The specimen consisted of the entire left mandible, the 
overlying skin and the contents of the left submaxillary and submental spaces. 
The skin had been excised in a somewhat elliptical form and measured 10 by 5 
em. In its central portion, there was an ulcerated area measuring 2 by 0.6 em., 
its edges apparently made up of friable tumor tissue. A cauliflower-like, fungat- 
ing, meaty tumor mass involved almost the entire area of excised gingiva, 
and extended well up on the ramus. It measured 5.5 by 3 em. and grossly ex- 
tended to within 1.3 em. of the point of division of the mandible at the sym- 
physis. The tumor was obviously invading bone and was extending out into 
the left submaxillary and submental areas. The tumor surrounded, but did not 
invade, the submaxillary gland. (Fig. 26.) 

Microscopic Description—The tumor was a very well-differentiated epider- 
moid carcinoma and was accompanied by variable amounts of connective tissue 
in varying degrees of inflammation. Apparently, there was an adequate margin 
of excision. There was no evidence of tumor in any of the lymph nodes. 

Microscopic Diagnosis—Oral cavity, buecal mucosa: epidermoid car- 
cinoma, Grade I. Bone, mandible: Epidermoid carcinoma, Grade I, invasive. 
Lymph nodes, submaxillary: Hyperplasia. 

The postoperative course was uneventful and the wound healed nicely in 
spite of the fact that infected tissue had been cut at the time of operation. The 
patient was discharged in good condition. 

Comment.—The tumor, a well-differentiated epidermoid carcinoma, began 
on the gingiva, spread laterally, invaded the mandible, grew through the skin, 
and eaused uleeration. Like some other tumors seen in this region, and like some 
of the other cases reported here, it locally invaded contiguous structures inelud- 
ing bone, but failed to metastasize to any lymph nodes. Because of the exten- 
siveness of the tumor and its well-differentiated character, wide surgical excision 
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was the method of choice for treatment. X-ray therapy would undoubtedly have 
failed, and if carried to any considerable dosage, the effects of the radiation on 
the tissue surrounding the tumor would have made subsequent operation, such as 
the one done here, difficult, if not impossible. If this had been a relatively un- 
differentiated epidermoid carcinoma. the operation would not have been justified 
and the patient would then have received x-ray therapy. This patient probably 
had an epidermoid carcinoma at the time of his dental operation and x-ray exam- 
ination at that time might have shown the destructive process. 


Fig. 23.—Case 8. Intraoral view showing verrucous type of carcinoma of left mandibular 
alveolar ridge. 

Fig. 24.—Case 8. Extraoral photograph showing fistulous opening. 

Fig. 25.—Case 8. Oblique radiograph of left mandible showing loss of bone. 

Fig. 26.—Case 8. Radiographic view of operative specimen. 


Case 9, M. L., EFSCH No. 5797 


This 72-year-old white man was first seen in the clinic on Nov. 4, 1943. 
About a year and a half before, a hard spot on the labial gingival surface of the 
left mandible was first noted. This mass grew slowly in all directions and nine 
months previous to our examination it had grown up over the gingiva, and, - 
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shortly after, there was a slight deformity in the contour of the left side of the 
face. There had been no pain, and bleeding occurred only during eating. The 
teeth had been extracted twelve years before. One month before admission, there 
was limitation in opening the jaw and the patient consulted his family physician, 
who referred him to this hospital. 

Examination of the mouth revealed the entire left gingiva of the mandible 
from the midline in front to the commissure to be invaded by tumor tissue. The 
mass was visible externally, deforming the jaw. It was very hard, slightly 
tender, but showed no ulceration and measured 6 by 4 by 3 em. There were 
no other symptoms relative to tumor. The patient was admitted for further 
investigation. (Fig. 27.) 

X-ray examination of the jaw revealed the mouth to be edentulous. There 
was a moderate amount of bone destruction which extended inferiorly to the 
mandibular canal and involved the alveolar ridge of the mandibular body. The 
margins were irregular and sharply defined. (Fig. 28.) 

The clinical examination and history of this patient suggested a highly 
differentiated squamous carcinoma which has a tendeney to invade contiguous 
structures, including bone. The biopsies taken showed merely hyperkeratiniza- 
tion, hyperplasia, and chronic inflammation. The basement membrane had 
remained intact and there were only a few mitotie figures seen. A resection of 
the jaw seemed to offer .the best prognosis. 

On November 9, under endotracheal ether anesthesia, an incision was made 
in the mucous membrane encircling the lesion and leaving a 1 em. margin. Ex- 
ternally the incision was made parallel to the lower portion of the mandibular 
ramus and an elliptical area of skin which seemed to be involved by carcinoma 
was excised. The incisions were deepened down inside the mouth until a finger 
could be placed in the section plane between the geniohyoid and the mylohyoid 
muscles. This was opened with blunt dissection from the mid-point medially to 
the angle of the jaw posteriorly. The external incision was carried down 
through the platysma to expose the origin of the mylohyoid muscle which was 
then severed, exposing the digastric muscle beneath it. The mandible was 
severed in the midline with a Gigli saw. The posterior attachment of the jaw 
was then resected, the internal and external pterygoids cut, the articulation of 
the mandible exposed, and the temporalis muscle removed from it. The condy- 
loid process of the mandible was then cut through and the specimen removed. The 
mucous membrane was closed with interrupted catgut. The portions of the 
muscles surrounding the structures which had been left and which were viable 
were pressed into the wound, and the skin was closed in routine fashion with 
interrupted silk. A drain was placed in the internal pterygoid fossa medially, 
being brought out through a stab wound in the lower angle of the wound. A 
pressure dressing was applied after sulfanilamide had been dusted into the 
cavity previously irrigated with saline. 

Gross Description.—The specimen consisted of the right half of the mandible 
sectioned at the symphysis. The-condyloid process was missing. Attached to 
the entire horizontal ramus on its medial aspect was a 5 by 5 em. papillomatous, 
verruca-like lesion, questionably fixed to bone. About 0.5 em. of normal mucous 
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Intraoral view showing verrucous carcinoma of left 


Oblique radiograph showing destruction of bone. 
Photograph of operative specimen. 

Radiograph of operative specimen. 
Photomicrograph. Note tumor invading bone. 
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Was an irregu- 


membrane surrounded this lesion. Removed with the mandible 
lar ellipse of skin measuring 10 by 5 em. which was also fixed to the underlying 
mass. The submaxillary salivary gland and lymph nodes grossly were free from 
tumor. Two separate pieces of tissue from the limits of the excision were also 
submitted. Grossly this tumor apparently invaded the mandible and ques- 
tionably the musele. (Figs. 29 and 30.) 

Microscopic Description—This tumor was a very well-differentiated ep- 
idermoid carcinoma with marked piling up of the epithelium and with deep 
extension of fingers of tumor into underlying mandible and contiguous muscles. 
The tumor was accompanied by marked desmoplastie reaction and chronie in- 
flammation. The submaxillary gland showed evidence of minimal chronie in- 
flammation but no tumor. All regional lymph nodes were negative. (Fig. 31.) 

Microscopic Diagnosis.—Oral cavity, bueeal mucosa: Epidermoid car- 
cinoma, Grade I. Bone, mandible: Epidermoid carcinoma, invasive. 

The wound healed per primam and the postoperative course was excellent. 
A drug fever from sulfathiazole developed and also an epididymitis which re- 
sponded well to x-ray therapy. The patient was discharged on December 3. 

Comment.—This is a good illustration of a slowly-growing verrucous type 
of epidermoid carcinoma which gradually invaded mandible and contiguous 
muscle. This is an advanced lesion, for which radiotherapy would have been 
of only questionable palliative benefit. Surgery gives this patient an excel- 
lent chanee of cure, but it would have been made much more difficult by pre- 
vious x-ray therapy. This neoplasm developed slowly in an edentulous mouth. 
Treatment could have been instituted about a year and a half earlier if the 
mouth had been examined by a competent dentist. 


VI. PRIMARY CYSTIC TUMORS OF THE MANDIBLE 


Introduction to Cases 10 and 11.—Cystie tumors of the mandible, even 
when primary, may present difficulties in their diagnosis and treatment. Un- 
usual variation may occur, and the group of tumors spoken of as ameloblastomas 
are of particular interest. These tumors may be mistaken for developmental 
cysts of the jaw, including those of dental origin (periodontal, dentigerous, and 
so-called follicular eysts) and those of nondental origin (median, palatal, in- 
cisive canal and globulomaxillary cysts) (see Cases 17 and 18). 


Case 10, M. B., EFSCH No. 5422 


This 47-year-old white woman was first seen in the elinie in July, 1943. 
Kight years before, a swelling on the gingiva surrounding the right lower first 
premolar was noticed. The patient consulted her dentist, who extracted the 
tooth, but the swelling persisted and slowly inereased in size, although it gave 
no pain. In August, she again consulied her dentist, who extracted two more 
teeth in the right lower jaw. Immediately following these extractions, she con- 
sulted her local physician and he incised the original swelling, obtaining a small 
amount of pus. The patient became alarmed, sought consultation elsewhere, 
and was referred to this hospital. 
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Fig. 32.—Case 10. Radiograph of right mandible showing circumscribed radiolucent area 
produced by cystic tumor. 

"ig. 33.—Case 10. Photomicrograph showing columns of 
sheath of Hertwig (high power). 


Fig. 34.—Case 10. Photomicrograph of sheath of Hertwig at base of normal enamel 
organ (low power). 


Fig. 35.—Case 10. 


epithelial cells resembling 


Photomicrograph of area indicated by arrow in Fig. 34 (hizh power), 
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Intraoral examination revealed a mass 4 by 3 by 3 em., centered at the site 
of removal of the right lower canine and first premolar. It was bony hard 
with an overlying layer of connective tissue and was palpable externally as ¢ 

deformity in the jaw. The canine, two premolars, and first molar of the lower 
right jaw were missing. The remaining teeth were in fairly good condition. 
The patient was admitted for study. 

X-ray examination revealed a large tumefaction extending outward and 
slightly upward from the anterior portion of the right mandibular body and 
mandibular symphysis. Posteriorly, the lesion extended to the anterior por- 
tion of the root socket area of the first molar. Anteriorly, the lesion extended 
left laterally beyond the symphysis. The greatest volume of the tumefaction 
was in the canine and premolar areas. The central portion of the lesion pre- 
sented a diminished density with a loss of architecture. About the inferior and 
posterior aspects and bordering the rarefied zone was a broad margin of spotted 
increased density. The inferior and mesial border of the mandible was normal 
at the site of the tumor. (Fig. 32.) Aspiration biopsy was insufficient for defi- 
nite diagnosis. A few scattered nests of epithelial cells arranged in question- 
able acini were seen in this biopsy. They apparently came from the cystic area. 
The absence of disease elsewhere, the x-ray picture, and the histology of the 
aspiration biopsy suggested very strongly an ameloblastoma, and for that reason 
a jaw resection was performed on Aug. 11, 1943. 

Under endotracheal ether anesthesia, a bovie knife incision was made in 
the gutter of the mucous membrane of the right side of the mouth. This was 
extended from the angle of the jaw to the midline. A finger was placed in this 
incision and the cleavage plane between the mylohyoid and the contents of the 
submaxillary triangle was opened. An incision was then made externally 
through the skin and a large amount of subcutaneous fat down through the 
platysma, removing the digastric and mylohyoid muscle on this side. The jaw 
was then sawed with a Gigli saw in the midline, the skin being protected. The 
skin of the side of the face was then removed from the bone of the jaw to the 
angle of the mandible. The masseter, both of the ptervgoid muscles, and the 
temporalis muscle were cut. The condyloid process of the mandible was dis- 
articulated and the specimen removed. With the cutting of the posterior at- 
tachment, a brisk amount of bleeding was encountered. This was controlled 
with clamping and ligating. Four grams of sulfanilamide were placed in the 
wound and the mucous membrane was closed with eatgut. A drain was brought 
out by stab wound inferiorly, one end of it leading into the site of removal, 
the other where the disarticulation had taken place. The left teeth were brought 
into ocelusion and wired together. A pressure dressing was applied and the 
patient was returned to the ward in good condition. Sectioning of the mandible 
at the time of operation showed the excision to be adequate on gross examination. 

Gross Description——The specimen consisted of the right mandible, which 
was sectioned at the svmphysis. There was a fairly symmetrical swelling at the 
proximal portion. The mandible had been sectioned by a band saw in a sagittal 
plane. In the substance of the mandible there was a soft area which measured 
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from 1 to 1.5 em. in width. It was surrounded by dense connective tissue and 
bone and extended fairly close in some areas to the limits of the cortical bone. 
The margin of normal bone at the symphysis varied from 4 to 7 mm. A sub- 
maxillary lymph node appeared normal. 

Microscopic Description.—Nests of pale blue-staining tumor cells with fine 
nucleoli were seen. At times they took on a pseudoglandular appearance. In 
many areas there was a heavy infiltration of plasma cells surrounding the tumor. 
There was also bone production and marked desmoplastic reaction. This did 
not appear to be an ameloblastoma. It was compatible with tumor having its 
origin in epithelial remnants of the sheath of Hertwig. 

Microscopic Diagnosis —Benign tumor (sheath of Hertwig origin). (Figs. 
33, 34, and 35.) 

This patient was last seen in January, 1944, at which time there was no 
evidence of local recurrence. The cosmetic result was good and the dental oe- 
clusion on the left was excellent. The prognosis seemed very good. 

Comment.—The uncertain nature of this tumor made the handling of this 
ease rather difficult. Material obtained from the aspiration biopsies before 
resection, plus the x-ray examination, made this tumor very suggestive of 
ameloblastoma. Certainly it was a tumor primary within the bone and not 
metastatic. It produced marked bone and connective tissue formation which, 
together with its cystic central portion, gave a picture in the x-ray of a cystic 
zone surrounded by an area of markedly increased density. This tumor is of 
dental origin and whether it is related to an ameloblastoma is a debatable point. 
Epithelial remnants of the sheath of Hertwig are present in teeth of patients 
of this age. <A tentative diagnosis of a benign tumor arising from the sheath of 
Hertwig is strongly suggested by the evidence presented. From the histologic 
picture, one would not expect this tumor to metastasize, but the radical opera- 
tion which was performed seemed a logical procedure in view of the pathologie 
findings. The paradental debris of Malassez is present around practically all 
teeth regardless of age. Careful studies of dental granulomas have shown 
epithelium present in the proliferating granulation tissue or in the contiguous 
connective tissue tags in 100 per cent of those examined by serial section. In 
41 per cent of these, the epithelium was proliferating..* Extraction of teeth 
without removal of all the granulation tissue or tissue of a periodontal cyst 
may result in continued epithelial proliferation between the bone trabeculae. 
These benign growths defy enucleation and often present histories of repeated 
recurrence. Although they are obviously benign, the operation of choice is usu- 


ally resection. 


Case 11, Ameloblastoma 


Because the ameloblastoma (adamantinoma, adamantinoblastoma) is the 
only true neoplasm of the dental apparatus and because it presents such clin- 
ical, histological, and radiographical variations, this case is a composite picture 
developed from the statistical, clinical, and laboratory studies of this tumor. 

The average age of the patients at presentation is about 37 vears, and the 
tumor usually has been present for some seven or cight vears. On this basis, 
we may conclude that the lesion appears on the average in the late twenties or 
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early thirties. The distribution between the sexes is not significant. The lesion 
appears more frequently in the mandible (84 per cent) than in the maxilla 
(16 per cent). In 160 cases of ameloblastoma of the mandible collected by 
Robinson'* 52 per cent were on the left side, 41 per cent on the right, and 7.5 
per cent in the region of the symphysis. In 33 maxillary cases, 51 per cent were 
on the left, 36 per cent on the right, and 12 per cent in the anterior area. 


Fig. 36.—Case 11. Radiograph of chronologically young solid ameloblastoma. 


Fig. 37.—Case 11. Radiograph of cystic ameloblastoma of 65-year-old patient. Known 
duration, ten years. 


Fig. 38.—Case 11. Photomicrograph showing enamel-organlike structure at A and 
strands resembling dental laminae. 


11. Photomicrograph of cystic ameloblastoma with degeneration of cen- 

Radiographically the lesion may vary from a radiolucent area a few 
centimeters in diameter to one which has expanded the entire mandible or 
maxilla. The borders are usually lobulated or scalloped due to the multiple 
centers of growth and irregular expansion in medullary spaces of different sites 
and resistances. The solid, younger ameloblastoma probably will not show 
trabeculations (Fig. 36). As the tumor grows, the jaw is expanded, the teeth 
possibly displaced and a more multicystic appearance is evident. The bone may 
appear honeycombed by numerous large and small spaces separated by trabe- 
culae. (Fig. 37.) 


Microscopically, in a young solid ameloblastoma the tissue shows epithe- 
lial growth in a connective tissue stroma of mesenchymal cell type. The epithe- 
lium grows in strands and nests, resembling the dental lamina or the enamel 
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At the functional point, the fol- 
licles break down at the expense of the stellate central cells and the typical 
multilocular results.'"" (Fig. 39.) 


organ up to the point of function (Fig. 35). 


The ameloblastoma commonly recurs after enucleation because the follicles 
and strands of epithelium which have grown between bone trabeculae are not 
readily dislodged. Except in the early firm stage, operative resection is the 
treatment of choice. Although this tumor is not usually malignant (somewhat 
less than 5 per cent of the cases in the literature appear malignant by one set 
of criteria or another), authentic cases of metastases have been reported. 

On the basis of the above information, a typical case might be in a 37-year- 
old man or woman who first noted a swelling on the left side of the mandible 
seven or eight years earlier. At the time of the first examination at the age 
of 29 or 30 years, the radiographie picture was probably similar to that seen in 
Fig. 36 and the microscopic appearance like that in Fig. 38. After several 
enucleations and aspirations, the patient would come to the hospital with a 
distended alveolar ridge in the mandible and resultant deformity of the lower 
face. The mass would be firmly attached to the bone and probably lobulated 
with some areas that were fluctuant. The radiographie picture would likely be 
similar to Fig. 37 and microscopically like Fig. 39. The operation of choice 
would be resection of the mandible. Even if the tumor were seen at an earlier 
stage, this should be done, because after inadequate operative therapy, recur- 
renees are the rule rather than the exception. 


VII. MIXED TUMORS OF THE SUBMAXILLARY GLAND AND 
ORAL CAVITY 


Introduction to Cases 12, 13, 14, and 15.—Salivary gland mixed tumors 
are rather infrequent in our hospital. We have had 30 to date, with 19 of the 
parotid, 5 of the hard and soft palate, 4 of the submaxillary gland, one of the 
buecal mucosa, and one of the lip. The tumors arising from the hard and soft 
palate, combined, are just as numerous as those of the submaxillary gland. These 
thirty salivary gland tumors occurred in over 10,000 surgical specimens, and it 
must be emphasized that every biopsy submitted to the pathology department 
was from a tumor or suspected tumor. In Ahlbom’s series'® of 254 salivary 
gland tumors, the ratio between parotid and submaxillary gland mixed tumors 
was about 14 to 1.. The number of tumors arising from hard palate, alveolar 
ridge, and soft palate were about equal to the number found in the submaxillary 
gland. The salivary glands of the oral cavity are very numerous and have 
been very adequately described by Cheyne in Orban’s’® text. Mixed tumors 
ean arise in any area where these glands occur. 


Case 12, C. C., EFSCH No. 4935 


This 49-year-old white male was first seen in the clinic in January, 1948. 
A small nodule had been present beneath the right mandible in the region of 
the right submaxillary gland for ten years. This nodule had slowly increased 
in size, and during the past year had become quite painful, the pain radiating 
along the second branch of the fifth nerve in the preauricular area. Ten 


377 
+ 
5 


378 Burford, Ackerman, and Robinson 


years previously, some teeth had been extracted from the posterior right jaw. 
There had been frequent headaches, especially in the mornings, which the 
patient said seemed to come from the right jaw. 

Examination showed a definitely tender, hard, nonerepitant mass, easily 
visible and causing slight asymmetry of the right face. The mass was definitely 
attached to, and appeared to be part of, the mandible itself. There were no 
isolated nodes palpable. The oral cavity showed no ulceration of the mucosa 
overlying the right posterior alveolar ridge, but the same swelling could be felt. 
The patient was admitted for study. 

X-ray examination revealed a large soft-tissue tumefaction in the sub- 
maxillary region immediately anterior to the mandibular angle. Atrophie 
changes were present along the inferior margin of the posterior aspect of the 
mandibular body. A fairly well-defined zone of structural bone loss was noted 
in the angle and adjacent portion of the body. The mandible was edentulous. 
(Fig. 40.) 

Two aspiration biopsies of the nodule in the angle of the right mandible 
failed to secure enough material to make a diagnosis, and before further diag- 
nostic measures could be taken, the patient left the hospital against advice. He 
returned to the clinic in July, 1948, and examination showed no change. Bi- 
opsy showed a malignant mixed tumor of the submaxillary salivary gland. The 
patient again left the hospital against advice, but returned in August. He 
stated that, three days before, he began to spit up blood. Examination now 
revealed a swelling in the right side of the nasopharynx, but no ulceration was 
seen. During the examination there was a great amount of hemorrhage pro- 
dueed, and there seemed to be some obstruction to the left nasal passage. The 
mass at the angle of the right jaw had remained approximately the same size 
and consistency. 

On August 16, under endotracheal ether, a right jaw resection followed by 
a tracheotomy was done. At operation, an elliptical incision was made in the 
skin over the tumor, allowing a 2 em. margin. In the medial portion, this was 
deepened to the full thickness of the musculature underlying it and an opening 
was made above and below the mandible into the oral cavity. An incision was 
made in the mucous membrane of the oral cavity over the internal inferior 
margin of the mandible. A Gigli saw was placed around the mandible at its 
medial portion and the mandible was sawed through and retracted upward. 
The anterior belly of the digastric muscle on this side was exposed, and using 
this as a guide, the entire contents of the submaxillary triangle were removed, 
taking the digastric muscle and leaving the mylohyoid as a base. The facial ar- 
tery and vein were seen and ligated after they had been clamped and tied. The 
glossopharyngeal nerve was seen and spared. Dissection was continued up- 
ward, cutting the posterior belly of the digastric and stvlohyoid muscles, but 
leaving their origins on the styloid process intact. Dissection was carried up 
to the masseters and pterygoids, which were eut, and the mandible to the cor- 
onoid process was freed. Similar dissection was carried up on the internal sur- 
face of the mandible through the incision in the mucous membrane until the 
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mandible was freed in this area. The insertion of the temporalis muscle into the 
coronoid process was severed and the posterior articulating facet of the 
mandible sawed through, thereby allowing removal of the specimen. Hemostasis 
was obtained and sulfanilamide placed in the wound. The skin wound was 
closed with interrupted silk stitches, the mucous membrane closed with inter- 
rupted catgut, and a pressure dressing was applied. At this point, respiratory 
efforts were moderately strenuous and a routine low tracheotomy was done. 


if! 


Fig. 40.—Case 12. Oblique radiograph showing destruction of bone by mixed tumor. 
Fig. 41.—Case 12. Photograph of operative specimen. Note invasion of mandible. 
Fig. 42.—Case 12. Radiograph of operative specimen. 

Fig. 43.—Case 12. Photomicrograph. Malignant mixed tumor. (Low power.) 


Drains were inserted in the lower angle of the wound, and the patient was re- 
turned to the ward in good condition. 

Gross Description.—The entire right mandible, together with an elliptical 
piece of skin and contents of the submaxillary triangle, was submitted. The 
skin measured 11 em. in length, and at its widest portion measured 3 cm. It 
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was apparently attached in its midportion to the underlying mass. After the 
tumor was dissected free from the mandible, grayish-white firm tissue could be 
seen infiltrating it. The mandible was obviously replaced by tumor in its in- 
ferior two-thirds over a distance of 4.5 em. There was a margin of apparently 
normal bone measuring 2 em. at the symphysis. The mass seemed to arise from 
the submaxillary gland. It was firm and almost cartilaginous in consistency and 
grayish-white in color with small yellowish areas of questionable mucoid de- 
generation. The tumor was invading the contiguous musele, but all Ivymph 
nodes grossly were negative. Tissue was also taken from the limits of the ex- 
cision near the base of the tongue. The specimen was tagged at the points where 
the surgical resection was closest to the tumor. (Figs. 41 and 42.) 

Microscopic Description.—This was a typical mixed tumor which had in- 
vaded muscle and mandible and was present within the perineural lymphatics 
in a few areas. The tissue from the base of the tongue showed no evidence of 
tumor and the sections taken from the regions tagged showed a narrow margin 
of adequate excision. This tumor replaced the muscle and the bone of the 
mandible. There was apparently an adequate margin of safety in the resected 
mandible, The lymph nodes were negative. (Fig. 43.) 

Microscopic Diagnosis——Malignant mixed tumor of the submaxillary sal- 
ivary glands, with invasion of muscle and bone of the mandible. 

The patient was discharged from the hospital on August 30, with instruc- 
tions to continue irrigations of the operative defect. He was last seen in 
November, 1943, at which time he stated that he had been in good health, was 
gaining weight, and was delighted with both functional and cosmetic results. 
Careful palpation inside the mouth along the base of the tongue and pharyn- 
geal fossa, as well as in the neighborhood of the pterygoid fossa, failed to re- 
real any evidence of local reeurrence. No neck nodes were palpable. 

Comment.—The long history and the location of the tumor warranted the 
clinical diagnosis of a mixed tumor. The tumors of the oral eavity which ean 
metastasize to the submaxillary lymph nodes originate from the tongue, lower 
lip, floor of the mouth, upper and lower alveolar ridge and from carcinomas of 
the antrum which have ulcerated into the oral eavity. Examination of the oral 
eavity ruled out these areas as a source of the tumor in the submaxillary region. 
Aspiration of the tumor showed tissue compatible with the diagnosis of a mixed 
tumor of salivary gland origin. The radical operation performed was the only 
one which offered any chance of cure. These tumors are locally invasive as 
evidenced by the involvement of muscle and bone. They infrequently metas- 
tasize to lymph nodes. Local recurrence after many years ean oceur, and the 
only chance of preventing this is by initial radical operation. The involve- 
ment of the mandible by mixed tumors of the submaxillary salivary gland is a 
rare oceurrence. This tumor was classified as malignant on the basis of muscle 
and bone invasion. The prognosis for cure should be fair. 


Case 13, 8. D., EFSCH No. 3245 


This 71-year-old white woman was first seen in the clinic in September, 
1941. Five years before, a small tumor was first noticed in the right side of 
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the reof of the mouth. The lesion slowly increased in size and because of this 
the patient had not been able to wear her upper dentures for the past three 
years. It had never bled and had never been painful. 

Examination of the roof of the mouth on the right revealed a firm, rounded 
tumor mass with a smooth gray surface measuring about 4 by 4 by 2em. It was 
not ulcerated. (Fig. 44.) No other symptoms or signs relative to tumor were 
present. The patient was admitted for diagnosis and treatment. 


46A 


Fig. 44.—Case 13. Intraoral view showing mixed tumor of right hard palate. 

Fig. 45.—Case 13. Photograph showing defect in hard palate. 

Fig. 464.—Case 13. Photograph of obturator appliance. 

Fig. 46B.—Case 18. Photomicrograph. Mixed tumor growing in dense connective tissue. 
(Very low power.) 
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X-ray examination revealed a soft tissue tumefaction inferior to the pos- 
terior aspect of the hard palate. There was no definite evidence of bone de- 
struction. 

On September 13, the tumor of the hard palate was excised. Under endo- 
tracheal ether anesthesia, an elliptical incision was made around the tumor 
and earried down through the mucosa and periosteum to the palate. The tumor 
was then freed from the palate with a periosteal elevator. A portion of the 
tumor penetrated the palate and this was severed by sharp dissection. Sutures 
were then placed across the wound and a pack of iodoform gauze was placed in 
the defect. 

Gross Description.—A smooth, somewhat oval-shaped tumor measuring 3.5 
by 2.5 by 1 em. was submitted. Sections were taken through it to determine 
whether or not the excision had been adequate. On section, it was grayish- 
white in color and there was questionably a small thin capsule present around it. 

Microscopic Description—Beneath the stratified squamous epithelium, a 
few normal-appearing mucous glands were seen. The tumor showed various 
structures. Cells were arranged in the form of glands. Young and mature con- 
nective tissue and questionably young cartilage were seen. There were very 
few mitotic figures. A few of the vessels showed marked subintimal thickening 
and one artery was completely obliterated. The capsule was made up of hy- 
alinized connective tissue. 

Microscopic Diagnosis.—Oral eavity, hard palate: Benign mixed tumor. 
(Fig. 46B.) 

As the tumor had invaded the nasal cavity, complete removal was not pos- 
sible. Because of this incomplete removal, radium was implanted in the defect 
and the patient received a total of 800 mg. hours of radium irradiation. She 
was re-examined in November, 1941, and complained that fluids taken by mouth 
ran into her nose. The fistulous opening could not be seen, but obviously there 
was one present. In January, 1942, the patient still complained of the fluids 

_running into her nose. At this examination, a clearly visible fistula 1 em. in 
diameter was seen to open into the nasal cavity, but there was no trace of per- 
sistent tumor. (Fig. 45.) The only complaint at subsequent examinations was 
the difficulty with fluids, but no tumor was ever noted. The patient was admit- 
ted in January, 1948, for construction of an upper obturator appliance. 
(Fig. 464A.) The last examination took place in October, 1943, at which time 
there was no evidence of any recurrent tumor and the obturator was function- 
ing adequately. The patient talked and ate with no difficulty. 

Comment.—The slow growth of this tumor and its appearance and loeca- 
tion made the diagnosis of benign mixed tumor very probable. The character- 
istic tendency of these tumors to invade contiguous underlying structures was 
well borne out in this ease. Complete surgical removal of the tumor was im- 
possible, and for this reason postoperative radium insertion was done. This pa- 
tient has been followed for somewhat over two years without having evidence 
of recurrence, but the time interval is too short to be of any value. The chances 
of local recurrence are high because of inadequate removal, but this reeurrence 


may not appear for many years. 
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Case 14, §. L., EFSCH No. 6026 


This 73-year-old male was first admitted to the hospital on Jan. 9, 1944. 
Two months previous to admission, his upper denture began to cause some sore- 
ness of the mucosa. He went to a dentist who removed the crown on a molar 
tooth, which resulted in a fixed partial denture becoming very loose. Two 
weeks later he noted a raised sore on the hard palate just to the left of the mid- 
line. On Dee. 23, 1943, an osteopath preseribed local application of a black 
liquid. Two weeks later, a physician referred him to our hospital. 


x 
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Fig. 47.—Case Photograph showing mixed tumor of soft palate. 
Fig. 48.—Case . Photograph of operative specimen. 
Fig. 49.—Case Photograph of operative specimen. 


Fig. 50.—Case . Photomicrograph. Mixed tumor at possible area of origin. (Low 
power. ) 
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Examination revealed a firm, circumscribed mass just to the left of the 
midline on the posterior aspect of the hard palate (Fig. 47). It measured 1.5 
by 1.3 by 0.5 em., was sharply delineated, superficially and centrally ulcerated, 
and slightly fluetuant on pressure. The few remaining teeth showed advanced 
carious destruction and there was no superficial cervical lymphadenopathy. 

X-ray examination showed no evidence of bone destruction, and biopsy 
revealed a typical mixed tumor. On Feb. 1, 1944, the patient was taken to the 
operating room and a wide circular incision was made around the mass, leaving 
about a 1 em. border. This incision was carried down to the bone of the hard 
palate and a chisel was used to remove a circumference of bone only slightly 
smaller than the area of mucosa removed. <A bridge of soft palate was left 
posterior to this resection. Considerable bleeding occurred, and it was thought 
that the right palatine artery had been divided. A gauze pack saturated with 
zine oxide controlled the bleeding. 

The speeimen (Figs. 48 and 49) consisted of the tumor of the hard palate, 
surrounding soft tissue and portion of bone. There was a 1.5 em. area of super- 
ficial ulceration. On section of the tumor it was homogeneous, grayish-white in 
color, and everted. There was apparently an adequate area of normal tissue 
surrounding the tumor. Microscopically, this tumor showed acini accompanied 
by mucoid material and a variable amount of connective tissue. stroma. This 
tumor was sectioned at various levels, and in one area was apparently arising 
from mucous glands which were very prominent. The excision was adequate. 
(Fig. 50.) 

The postoperative course was uneventful. The fellow-up has been too short 
to be of any value. 

Comment.—This patient had a typical benign mixed tumor of the hard 
palate, but, as shown by pathologic examination, the excision would not have 
heen adequate if bone had not also been removed with it. In the hard palate 
this is technically possible. If this tumor had been simply shelled out, the 
chances of recurrence during the next few years would have been fairly high. 
However, in a patient of this age, 73 years, recurrence might not appear during 
his normal life span. This radical procedure is to be recommended whenever 
technically possible, and it is particularly to be reeommended in younger in- 
dividuals. 

Case 15, B. W., EFSCH No. 6010 

This 67-year-old white woman was first seen in the clinic on Jan. 17, 1944. 
The chief complaint was a lump in the palate which had been present for ten 
years and interfered with the wearing of her upper denture. There was no 
complaint of pain. 

Examination showed a firm, nodular mass in the thickness of the left side 
of the soft palate, firmly connected with the palatine bone. It was not ulcerated. 
It first appeared to be behind the soft palate, but on examination of the naso- 
pharynx, no mass was seen around the eustachian tube and the tumor appeared 
to be in the substance of the soft palate. (Fig. 51.) Several aspiration bi- 
opsies failed to give any positive findings. 
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On January 31, under endotracheal ether anesthesia, the tumor of the 
soft palate was excised. A longitudinal incision 2.5 to 3.5 em. in length was 
made over the tumor on the left side of the soft palate, after which the capsule 
of the tumor was identified and the tumor shelled out. ‘The incision was closed 
with several interrupted catgut sutures. 


Fig. 51.—Case 15. Intraoral view showing mixed tumor of soft palate. 
= 


Fig. 52.—Case 15. Photomicrograph. Mixed tumor invading capsule. (High power.) 


Gross Description—The specimen consisted of a kidney-shaped, encap- 
sulated tumor measuring 2.4 by 1.5 by 1.3 em. It was light yellow in color and 
firm to palpation. At one of the poles, there was a slight rent in the capsule 
and from this was protruding a yellowish, granular, somewhat friable type of 
tissue. 
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Microscopic Description.—The entire tumor was sectioned at various levels. 
It was a typical mixed tumor with areas of mucoid degeneration and had a 
fairly orderly architecture. In many areas the tumor invaded the capsule out 
to its extreme limits, making it doubtful as to whether it had been completely 


excised. 
Microscopic Diagnosis ——Oral cavity, soft palate (salivary mucous glands) : 


Benign mixed tumor. (Fig. 52. 


Except for some nausea and vomiting for the first thirty-six hours, the 
postoperative course was uneventful, and the patient was discharged on Feb- 


ruary 5. 

Comment.—The ease with which the tumor shelled out is typical of a benign 
mixed tumor. The invasion of the capsule is also fairly common, and this is 
one of the reasons these tumors have a high incidence of local recurrence. This 
tumor was located in the soft palate, a slightly less common site for mixed 
tumors than the hard palate. Whenever possible. these tumors should not be 
shelled out, but the excision should be carried around the tumor, <A wider 
excision would have been preferable in this case, but technical difficulties, the 
location of the lesion, and the age of the patient made this inadvisable. Post- 
operative radiation, in our opinion, was not indicated. 

This patient is 67 vears old and the chances are good that recurrence will 
not take place within her normal life span. 

This case and Case 13, which were both mixed tumors of salivary glands 
occurring in the palate, re-emphasize the importance of careful periodic exam- 
ination in the edentulous mouth. These lesions may he erroneously diagnosed as 
the common tori palatini or other exostoses, or as simple benign hypertrophy 
resulting from denture trauma. The so-called denture sore is not a lesion to be 
considered lightly, but deserves careful study for differential diagnosis. 


VIII. BENIGN LESION OF THE GINGIVA SIMULATING 
A NEOPLASM 


Case 16, D. B., EFSCH No. 5831 


Introduction.—Lesions of the gingiva associated with infection may pro- 
duce tumefactions which might be confused with true neoplasms. The following 


case illustrates this point. 

This 67-year-old white woman was first seen in the clinic in November, 
1943. About two years before, the patient had noticed a small nodule on the 
labial surface of the right lower gingiva which she called a gumboil. This grad- 
ually inereased in size for the next six months, and when she finally consulted 
her dentist she was told that the extraction of two or three teeth would remove 
this growth. She did nothing about this, however, until three weeks before her 
admission here, when she consulted her local physician and was referred to this 
hospital. There had been no pain, the mass had never bled, and the only com- 
plaints were its size and interference with speech. 

Examination of the mouth showed the teeth to be dirty and encrusted with 
ealeulus. On the labial aspect of the lower right gingiva was a firm nontender 
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mass 3.5 by 2.5 by 2 em. with no ulceration and normal-appearing mucosa. The 
patient was admitted for studies. (Fig. 53.) 

X-ray examination of the right mandible revealed a large soft tissue tume- 
faction containing several small irregular flecks of calcific density extending 
upward from the alveolar ridge between the premolars. The crowns of the ad- 
jacent teeth were directed away from the tumefaction. There was a moder- 
ate amount of periapical radiolucency suggesting inflammatory change about 
the roots of the teeth, especially in the region of the mandibular symphysis. In 
this area, particularly in the anterior portion of the left mandibular body, the 
architecture of. the bone was coarse and in part deficient. 


Fig. 53.—Case 16. Oblique view of mandible showing calcific density and displacement 
of teeth produced by benign nonneoplastic lesion. 

Fig. 54.—Case 16. Photograph of operative specimen. 

Fig. 55.—Case 16. Radiograph of operative specimen. 

Fig. 56.—Case 16. Photomicrograph. Abundant connective tissue and small spicules of 
bone. (Very low power.) 


On Novy. 22, 1943, the tumor of the right mandible was excised. A bi- 
lateral mandibular block was done with procaine anesthesia and a bovie knife 
incision was made from the mesial aspect of the lower second molar on the buccal 
surface around to the distal surface of the left lower first premolar area. The 
buccal mucosa was reflected below the apices of the teeth, and the alveolar 
process was removed with the teeth and the tumor. The mucous membrane of 
the lingual alveolar process on the floor of the mouth was freed and all bleeders 
clamped and ligated with 000 catgut sutures. The remaining upper teeth were 
extracted and the mucosa in the mandible was closed with black silk sutures 
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Gross Description.—The specimen consisted of four very dirty teeth with 
heavy calcific deposits attached to a segment of alveolar ridge. Between the 
first and second tooth, there was a tumor mass which measured 3 by 2 by 2 em. 
It was very firm, grayish-white in color, and on section eut with increased re- 
sistance. (Figs. 54 and 55.) 

Microscopic examination revealed marked fibrosis with rich infiltration of 
plasma and round cells. Connective tissue stroma was very dense. Still deeper, 
bone was present. 

Microscopic Diagnosis——Chronic inflammation, ctiology undetermined. 
(Fig. 56.) 

The postoperative course was uneventful, and the patient was discharged 
from the hospital on November 30. She was last seen in March, 1944, at which 
time there was no evidence of recurrent tumor and the prognosis seemed very 
good. 

Comment.—As can be noted from the photograph of the gross specimen, 
the condition of the teeth and gingiva is extremely bad. The exuberant tissue 
growing between and distorting the teeth was made up of dense connective 
tissue accompanied by signs of inflammation. This is not a true tumor, but 
the end results of an inflammatory process for which the treatment given was 
adequate and reasonable. Recurrence probably will not oceur and the patient 
is probably cured. Ordinarily, in speaking of preventive measures in dentistry, 
discussion is limited to control methods for dental caries, gingivitis, and perio- 
dontitis. Prevention of lesions of the type in this patient can be credited to 
restoring teeth, eliminating hopelessly decayed teeth, and better oral hygiene 
including office and home care. In this way the dentist must fully realize his 
role in the move toward preventive therapy. 


IX. CYSTIC LESIONS OF THE JAW 


Introduction to Cases 17 and 18.—Cystic lesions of the jaws, while not true 
neoplasms in most instances, often present diagnostic problems. For the pur- 
pose of diagnosis the cyst and eystlike lesions may be divided as follows :* 


A. Developmental cysts 
I. Dental origin 
a. Periodontal (radicular, periodontal and residual varieties) 
b. Dentigerous 
e. Primordial (so-called follicular ) 
II. Nondental origin 
a. Median (maxillary, mandibular, palatine varieties) 
b. Nasopalatine (incisive canal) 
e. Globulomaxillary 
ILI. Neoplastic 
a. Ameloblastoma (adamantinoma, adamantoblastoma ) 
B. Cystlike lesions 
I. Extravasation (hemorrhagic, traumatic) cyst 
II. Cystlike neoplasms 
III. Metabolic disturbances simulating cysts 


*A detailed discussion of this classification will be published by one of us (H. R.) 
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The following two cases are representative of two of these cysts (perio- 
dontal or primordial, and dentigerous). Case 11 represented a third (amelo- 
blastoma). Many of the other cases presented herewith illustrate cystlike neo- 
plasms which clinically and radiographically may simulate true cysts. 


Case 17, L. F., EFSCH No. 2031 

This 54-vear-old white woman was first seen in the clinie in September, 
1941. The chief complaint was a slowly growing swelling in the left cheek 
which the patient said had been present for thirty-three years. She gave a 
history of having bumped her cheek against a washing machine wringer and 
this firm swelling had been present ever since, increasing quite rapidly in size 
in the past six months. There had never been any pain. 


Examination *revealed a hard, globular swelling in the left upper bucco- 
gingival fold, which extended into the substance of the left cheek and was ap- 
parently continuous with the antral wall. The teeth, whieh were carious and 
involved by periodontitis, were extracted upon her admission to the hospital 


purely as a prophylactic measure. 

X-ray examination showed the left antrum to be cloudy. In the anterior 
lateral aspect of the left maxilla was a sharply defined, circular shadow of in- 
creased soft tissue density. There was expansion of the anterior lateral wall 
of the left antrum. The alveolar portion of the maxilla, posterior to the pre- 
molar, was included in a soft tissue tumefaction. (Figs. 57 and 58.) 


The patient was prepared for surgery on Oct. 15, 1941. Endotracheal 


ether was administered, a mouth gag was inserted, and a cheek retractor was 


used to expose the lesion. An incision was made parallel to, and about 1 em. 
from, the gingival margin, and was carried down through the mucosa to the 
fibrous wall of the cyst where a good cleavage plane was found. By blunt dissee- 
tion, the cyst was quite easily freed from the surrounding tissues. At one point 
in the outer superior portion, the wall of the cyst was quite thin and was inad- 
vertently broken toward the end of the procedure. All debris was carefully 
washed away with hot saline. Hemostasis was secured with hot saline packs and 
black silk ties along the edges of the mucosa. The flaps of the remaining mucosa 
were found to be inadequate for lining the defect and were simply packed in 
place, as high as possible, with one iodoform gauze pack. 


Gross Description.—The specimen consisted of a cyst measuring 3 by 2.5 
by 2.5 em. The wall appeared to be made up of gray fibrous tissue. In the wall 
were numerous thin plates of what appeared to be bone. The lining of the cyst 
was rough, dark yellowish-brown, and the cyst cavity was filled with greasy, 
dark yellowish-brown, amorphous material. (Fig. 59.) 


Microscopic Description.—A eyst wall composed of dense connective tissue 
which was lined by a thin layer of degenerated, flattened epithelium was seen. 
On the opposite aspect of the wall was a thin layer of bone. The wall was mod- 
erately infiltrated with chronic inflammatory cells and cholesterol clefts were 


prominent (Fig. 60.) 
Microscopic Diagnosis.-Benign cyst of the maxilla. 


“he 

ie 

4 

“ 
j 


390 Burford, Ackerman, and Robinson 


The postoperative course was uneventful and the pack was removed the 
third postoperative day. The patient was discharged with instructions for 
saline irrigations at home three times a day. 

The patient was last seen in July, 1948, at which time there was no evidence 
of recurrent or persistent tumor. 


Fig. 57.—Case 17. Occlusal view of left maxilla showing sharply defined spherical mass 
suggestive of benign cyst (outlined by arrows). 

Fig. 58.—Case 17. Lateral radiograph. 

Fig. 59.—Case 17. Photograph of operative specimen. 

Fig. 60.—Case 17. Photomicrograph of cyst wall with squamous epithelial lining. 


Comment.—Sincee this cyst, at the time of operation, contained no tooth root 
or tooth crown material, it was not diagnosed as a radicular type of periodontal 


cyst or as a dentigerous cyst. The position rules out median and globulo- 
maxillary cysts. The histologic picture suggests only a benign cyst. The ques- 
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tion of differential diagnosis lies between primordial (enamel organ degen- 
eration) cyst and residual type of periodontal eyst. The fact that a large 
‘adioluceney exists about the remaining left canine, and not the other teeth, 
suggests dental neglect. We might therefore assume that this represents a 
residual periodontal cyst. The long history of a swelling following trauma is 
not incompatible with this, as these cysts may be of extremely slow growth. 
Events of thirty-three years past may be falsely evaluated by the patient and 
infection or other factors may stimulate growth in a dormant eyst. The final 
differential diagnosis between a primordial cyst of an enamel organ and a 
residual periodontal cyst, is chiefly of academic importance, but serves to ex- 
emplify the diagnostic problems that may arise. 


Case 18, C. M., EFSCH No. 2238 


This 50-year-old white man was first seen in the clinie in November, 1940. 
There was a mass over the right antral region which had been developing gradu- 
ally since 1934, after the extraction of a tooth. The patient stated that at the 
time of extraction a piece of bone had come out with the tooth. The dentist 
sent this tissue to a laboratory for pathologic examination, but the report was 
negative. The mass had drained prune-colored fluid intermittently, the swell- 
ing subsiding each time, only to recur shortly thereafter. 

Examination revealed a definite deformity of the right side of the face over 
the antral region which was seen intraorally as a smooth, hard, slightly tender 
mass with intact, normal-appearing mucosa over it. There was no fistula or 
ulceration. The remaining teeth were dirty and carious. There was no palpable 
lymphadenopathy. The patient was admitted for study. (Figs. 61, 62, and 63.) 

X-ray examination revealed a soft-tissue tumefaction extending anteriorly 
from the right malar region. Within the tumor mass was an area of relatively 
heterogeneous translucency surrounded by a thin, slightly fragmented, dense 
capsule, with no apparent trabeculations. The capsule extended superiorly to 
the right infraorbital rim mesially beyond the medial border of the antrum and 
inferiorly below the floor. Hypertrophic changes of the maxilla were seen at 
the tip of the nasal spine. In the premolar area was a dense body suggestive 
of an unerupted tooth. A defect was present in the maxilla between the un- 
erupted tooth and the left lateral incisor. The posterior and lateral walls of the 
right antrum were intact. (Fig. 63.) 

On Jan. 14, 1941, under endotracheal ether oxygen anesthesia, an excision 
of the eyst was performed. ~ The incision was made along the gingival ridge 
from the midline to the region of the molars. The mucosa was reflected back 
both laterally and medially. The cystic cavity was then entered and the opening 
enlarged sufficiently for exploration. With rongeurs and bone forceps, the 
major portion of the lateral and inferior wall was removed. The tooth was ex- 
tracted from its socket in the palatal bone and the fibrous lining of the evyst was 
removed with blunt dissection and curettement. The edges of the bony defeet 
were smoothed down as far as possible with rongeurs and the mucosal flaps 
were partially sutured together and invaginated into the cavity. An iodoform 
gauze pack, which had been rinsed in saline, was inserted to hold the flap firmly 
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against the bony wall and this pack was held in place with three silk sutures 
extending from the middle of the palate to the mueccbuceal fold. 

Gross Description.—The specimen consisted of several eggshell bits of bone, 
evidently from the eyst wall, and some small, soft reddish-pink bits of soft tis- 
sue. A tooth was also present. 

Microscopic Description.—Deecalcified sections showed a large amount of 
blood, connective tissue, and small vessels. In the wall of the evst there were 
small nests of cells with even, blue-staining nuclei and pale cytoplasm. They 
presented a pseudoglandular arrangement. Beeause of old hemorrhage, a small 
amount of hemosiderin pigment was present. There was no evidence of malig- 
naney. 

Microscopic Diagnosis._—Dentigerous eyst. (Fig. 64.) 

The postoperative course was uneventful, and the patient was discharged 
on Jan. 21, 1941, with instructions for soft diet and frequent mouth irrigations 
at home. Re-examination in March showed no noticeable external deformity. 
There was, however, a nasooral fistula in the superior right angle of the defect 
at the operative site. This was closed under local infiltration anesthesia. The 
patient was last seen in July, 1943, at which time there was no evidence of dis- 
ease. (Figs. 65 and 66). 

Comment.—The history and radiographs, the finding of a tooth crown 
within the cyst, and the microseopie picture make the diagnosis of dentigerous 
eyst the only one possible. if one accepts as the definition of a dentigerous cyst, 
an epithelial-lined sac containing a tooth crown or an anomalous tooth 
(odontoma) and probably arising by degenerative changes in the reduced 
enamel epithelium. The rather radical operation performed with the removal of 
the entire lining membrane of the cyst was done to prevent recurrence, which 
sometimes occurs if the lining epithelium of the cyst remains behind. 


X. MULTIPLE HEMANGIOMAS OF THE ORAL CAVITY 
Case 19, D. K., EFSCH No. 5113 


Introduction.—Cavernous hemangiomas of the oral cavity are relatively 
common. They are unlikely to be confused with any other lesion. They are 
soft, grayish-blue in color, and they blanch on pressure. They often are multiple 
in the oral cavity. Cavernous hemangiomas are either congenital, or form in 


later life. 

This 32-year-old white woman first came to the clinic on March 29, 1948, 
with a complaint of blood vessel tumors in the lower lip, tongue, and cheek. 
During the past two years, the growth on the lower lip had doubled in size and 
the one on the tongue had increased about one and a half times. 


She had had 


Figs. 61 and 62.—Case 18. Preoperative photographs of patient showing deformity in 
right infraorbital region produced by dentigerous cyst. 

Fig. 63.—Case 18. Lateral jaw plate and two occlusal 
containing a toothlike radiopaque mass (indicated by arrows) 
cyst. 

Fig. 64.—Case 18. 
sule and epithelial lining. 

Figs. 65 and 66.—Case 18. 


films showing radiolucent area 
and suggesting a dentigerous 


Photomicrograph of area of cyst wall showing connective tissue cap- 


Postoperative photographs of the patient. 
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no treatment. There were no symptoms of bleeding from the gastrointestinal 
or genitourinary tracts nor had the hemangiomas of the oral cavity ever bled. 

Examination of the left lower lip revealed a soft, bluish, cireumscribed 
nodule measuring 2 by 2 by 1 em. On the left and mid-lateral surface of the 
tongue there was a poorly circumscribed soft tumor measuring 4 by 3 by 2 em., 
and in the right buccogingival gutter of the maxilla was a third measuring 
2 by 2 by 1 em. The veins of the floor of the mouth were prominent. This 
patient was admitted for therapy. (Fig. 67.) 

On April 1, sodium morrhuate injections to the multiple hemangiomas 
were given as follows: 1 ¢.c. into the lip lesion, 2 ¢.c. into the hemangioma on 
the tongue, 0.5 ¢.c. in the buceal mucosa lesion. On May 21, examination re- 
vealed the hemangioma on the lower lip to have regressed to less than 0.5 em, 
in diameter. There were several small areas averaging about 0.5 em. in di- 
ameter still present on the lateral border of the tongue. The lesion of the right 
bueceal mucosa had completely disappeared. Further minor treatments were 
necessary, but it was felt best to wait until the scarring was more complete. 


Fig. 67.—Case 19. Photograph showing cavernous hemangioma of the tongue and lower lip. 


By October 8, the hemangioma on the left border of the tongue had com- 
pletely regressed and the lesion on the right upper buccal mucosa remained 
healed. The hemangioma of the left lower lip had increased slightly in size 
and the patient presented four new small hemangiomas on the labial border of 
the right lower lip, the left buccal mucosa, the right anterior border of the 
tongue, and the right tonsillar pillar. Sodium morrhuate injections were given 
in the clinic in the following quantities: 0.1 ¢.c. to the right labial lower lip, 
0.2 «.c. to the left buccal mucosa, 0.3 ¢.c. to the right anterior border of the 
tongue, 0.2 ¢.c. to the right tonsillar pillar. The patient was admitted to the 
hospital and strict oral hygiene measures were instituted. There was very lit- 
tle edema, and she was discharged on October 12. 
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Our technique of sodium morrhuate injection is to use a 5 per cent solu- 
tion of sodium morrhuate, a No. 25 needle, and a 2 ¢.c. or 5 ¢.c. syringe. The 
needle is inserted directly into the hemangioma at its base. The fluid is slowly 
injected until the lesion first shows evidence of blanching. The larger lesions 
demand the injection to be in a more infiltrating manner. Two or more points 
of insertion of the needle may be necessary. It is wise to determine the location 
of the feeding vessels of the hemangioma and inject in such a manner as to 
sclerose them. The danger involved in injecting too much sclerosing solution 
is a sloughing of the lesion with subsequent scarring of the surrounding tissues. 

Re-examination of this patient on December 10, showed evidence of healing 
hemangiomas on the left border of the tongue, left buecal mucosa, and the left 
lower lip. All other areas were negative and no new hemangiomas were noted. 

Comment.—In the oral cavity in an adult, cavernous hemangiomas are best 
treated by the sodium morrhuate injection technique outlined. It is much 
simpler than surgery, causes no deformity, and the results are superior. Be- 
cause hemangiomas are relatively radioresistant, radiation therapy is not in- 
dicated. 
XI. LEIOMYOMA OF THE TONGUE 


Case 20, R. M., EFSCH No. 4293 


The following case is an example of a rare tumor of the oral cavity: 

This 32-year-old Negro man was first seen in the clinie in July, 1942. There 
had been no symptoms until May, 1942, when the patient noticed a small swell- 
ing on the right side of the floor of the mouth, apparently arising from the 
tongue. He consulted his local physician, who did a Wassermann and told 
him he had syphilis. He then received a course of antisyphilitie therapy for a 
period of three months up until three weeks previous to our examination. In 
the meantime, the mass had increased in size and become somewhat tender. 
There had been difficulty in swallowing for the past two months, but there had 
been no weight loss. 

Examination revealed the remaining teeth to be carious and involved by 
periodontitis. Growing out of the right side of the floor of the mouth, pushing 
the tongue up, there was a large, grayish-white, moderately firm, nontender, 
irregular mass, measuring 7 by 4 by 4em. (Fig. 68.) No palpable submental 
or cervical lymphadenopathy was noted. The patient was admitted for study. 

X-ray examination revealed some evidence of destructive bone changes 
involving the posterior alveolar margin of the left maxilla. The remaining teeth 
showed periapical radiolucencies, and a soft tissue mass was noted in the oral 
cavity. 

A microscopic slide from the tongue was sent to us by the patient’s phy- 
sician. 

Microscopic Description.—The overlying epithelium was absent. There 
was marked ulceration accompanied by dilatation of the blood vessels. The 
tumor was very cellular and had spindle-shaped nuclei. Most of the tumor 
seemed to be made up of connective tissue, but there were some cells which 
suggested smooth muscle origin. Mitotic figures were very rare. Phospho- 
tungstic acid-hematoxylin. stains showed that this tumor probably arose from 
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smooth muscle. The general picture was very suggestive of a vascular type of 

leiomyoma. The nucleoli and other morphologic features of the tumor cells 

were more suggestive of smooth muscle origin than of fibroblastic origin. 
Microscopic Diagnosis.—Oral cavity, tongue: Leiomyoma. 


Fig. 68.—Case 20. Photograph showing leiomyoma in floor of mouth with displacement 
of tongue. 


Fig. 69.—Case 20. Photograph of specimen. 
Fig. 70.—-Case 20. Photomicrograph. Vascular leiomyoma. (High power.) 


On July 13, the mass in the mouth was surgically excised under endo- 
tracheal ether anesthesia. The incision was made anteriorly at the floor of the 
mouth around the mass, giving a 1.5 em. margin on all sides. This incision was 
deepened to cut through the muscular base of the tongue along the posterior 
margin of the mandible, out laterally to the pterygoid, and posteriorly to within 
0.5 em. of the pharynx. It was then carried down to the base of the mass. The 
lingual artery and vein were ligated and the lingual nerve was, of necessity, 
removed with the mass. The lateral and medial flaps were brought together 
and closed with interrupted silk. The patient was returned to the ward in 
good condition with an airway in place. 
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Gross Description—The specimen consisted of a tumor measuring 5.5 by 
6 by 1 em. Its surface was ulcerated over a small area and it included muscle 
from the floor of the mouth. It extended up along the gingiva on the mandibu- 
lar ridge. On section, it cut with increased resistance and was homogeneous 
grayish-white in color. (Fig. 69.) 

Microscopic Description.—The surface showed ulceration, beneath which 
were sheaths of tumor cells. Tumor was abundantly supplied by small blood 
vessels. Individual cells had somewhat spindle-shaped nuclei, and the arrange- 
ment of the tumor suggested a leiomyoma. In several areas, it was very cellular 
and mitotic figures were frequent. A careful search was made for definite 
myofibrils with the phosphotungstie acid-hematoxylin stain, but definite fibrils 
were not identified. However, as it strongly resembled leiomyomas previously 
deseribed by Stout,?' and beeause he accepted it as probably a vaseular leio- 
myoma, it was put in that category. (Fig. 70.) 

Microscopic Diagnosis -Oral cavity, tongue: Leiomyoma. 

The postoperative course was uneventful, and the patient was discharged 
on July 23. He was re-examined at three-month intervals with no evidence of 
local recurrence until Mareh 3, 1944. At that time, examination revealed a 
hard, indurated mass, measuring 2 em. in diameter, present in the region of 
the tonsillar pillar, adjacent to the base of the tongue. This mass was fixed 
to the mesial portion of the mandibular angle. A keloid had developed on the 
neck and although this mass might also represent overproduction of connective 
tissue, it strongly suggested recurrence of the tumor. The patient is to be fol- 
lowed at shorter time intervals, and if reeurrence is definite, further surgery 
is anticipated. 

Comment.—This tumor was thought to be completely excised, although in one 
area excision was possibly inadequate. In spite of the fact that microscopically 
it was classified as a benign tumor and unlikely to metastasize, local recurrence 
would be expected if it had been incompletely removed. These tumors can arise 
from the smooth muscle of blood vessels, which would be the natural supposition 
in this instanee. If the mass seen at the last examination increases in size, the 
posterior portion of the right mandible should be resected en bloe with the ad- 
jacent posterior portion of the tongue and tonsillar pillar. X-ray therapy would 
be of no value. 
The authors are deeply indebted to the following men from The Ellis Fischel State 
Cancer Hospital for their contributions to this paper: Everett D. Sugarbaker, M.D., Chief 


Surgeon; David V. LeMone, M.D., Diagnostic Roentgenologist; Juan A. del Regato, M.D., 
Radiotherapist; J. F. Barham, Photographer. 
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Fracture Review 


A HISTORICAL REVIEW OF METHODS ADVOCATED FOR 
THE TREATMENT OF JAW FRACTURES, WITH 
TEN COMMANDMENTS FOR MODERN 
FRACTURE TREATMENT 


Kurt H. Tuoma, D.M.D.,* Boston, Mass. 


HIS review deals with fractures of the facial bones that have occurred both 
in peace and war, from the earliest times of which records are available, 
to the present day. It is noteworthy that, in olden as well as in our more 
enlightened modern times, the greatest progress in the development of treat- 
ment methods was made during periods of war. Hippocrates’ was cognizant 
of this fact, and advised those who desired experience in the treatment of 


injuries to follow the armies into battle. 

The invention of firearms as weapons of war in the middle of the thir- 
teenth century brought with it new types of wounds and fractures, and modern 
warfare produces these in large variety on an unprecedented scale. 


Even in peacetime during the last decades, fractures of the jaws have 
increased in number. This is due to the participation by the general public 
in a variety of sports, as well as to the widespread use of the automobile and 


airplane for transportation. 

World War I was the cause of so many fractures that their treatment 
became an important branch of military surgery. The increased civilian acci- 
dents occurring to patients who were particular regarding the outcome and 
cosmetic results made it necessary to develop reduction and fixation methods 
that gave better results than had ever been obtained before. At the present 
time, the experience of the past is being combined with experimentation along 
new lines. New methods and new materials are being applied, and these promise 
to be of great aid to the surgeon in World War I. 


THE TREATMENT OF FRACTURES IN ANCIENT TIMES 


The oldest information on fractured jaws may be found in the Edwin 
Smith Surgical Papyrus, acquired by Smith at Luxor in 1862, and translated 
by James H. Breasted (1930). This papyrus is believed to have come down 
to us from the seventeenth century B.c., and is thought to be a copy from an 
original which was produced at least one thousand years earlier. It was writ- 
ten, therefore, sometime in the Pyramid Age (3000-2500 B.c.). It is probably 
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identical with the Secret Book of the Physician mentioned in the papyrus 
Ebers. Breasted wrote in his preface that this document disclosed to us for 
the first time the human mind peering into the mysteries of the human body, 
recognizing conditions and causes as due to intelligible physical factors. 
Forty-eight cases of surgical conditions are described. Among twenty- 
seven head injuries there are several sword cuts and arrow wounds sustained 
by soldiers of the Eleventh Dynasty (2100 B.c.). One (Case 24) is a ease of 
fracture of the mandible, and three are injuries of the cheek, by which the 
Egyptians meant the maxilla, zygoma, and even the temporal bone. Injuries 


are classified as perforation {2 pronounced ‘‘thm’’ (mostly caused by spear 


0 
thrust); split pronounced ‘‘pSn’’ (made by battle-axe); and 
X 


smash | pronounced ‘‘sd’’ (meaning comminuted fracture). 


(Instructions Concerning a Fracture in His Mandible) 


The following is Breasted’s translation of the hieroglyphies dealing with 
the examination, diagnosis, and treatment of this fracture: ‘‘If thou exam- 
inest a man having a fracture in his mandible, thou shouldst place thy hand 
upon it. Shouldst thou find that fracture crepitating under thy fingers, thou 
shouldst say concerning him: ‘One having a fracture in his mandible, over 
which a wound has been inflicted (several words are unintelligible here), (and) 
he has fever from it: An ailment not to be treated.’ ”’ 


Breasted’s comment about the verdict in the case of the mandible is to 
the effect that the injury described was serious enough to cause fever, for 
which reason the unfavorable verdict was given that meant there was no hope 
for the patient’s recovery. In the old Empire, however, dental infection seems 
to have been recognized and treated. This is evidenced by a mandible that 
I discovered (Thoma, 1917) among a number of mummies of the Fourth 
Dynasty (2900-2750 B.c.), and which I studied with the permission of Profes- 
sor Earnest A. Hooton at the Peabody Museum of Harvard University. Two 
holes had been drilled through the cortex of the bone to drain an abscess 
under a molar tooth in which a perforation of the occlusal surface caused by 
severe masticatory attrition had opened the path for infection into the pulp 
canal. This conclusion was verified by Professor Hooton and described in his 
Harvard African Studies. Breasted suggested that specialized surgical instru- 
ments made of bronze already existed in those days, but that they were taken 
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for granted since no mention of them was made in the ancient papyrus, and 
no Egyptian bodies exhumed showed any traces of trepanning, although in the 
addenda of the book it was mentioned that Dr. Ale’ Hrdli¢ka had reported 
the discovery in the ‘‘deep pits at Lisht’’ of a trepanned skull belonging to 
one of the nobler families of the Twelfth Dynasty. 


(Instruction Concerning a Perforation in His Cheek) 


Regarding this case, Breasted’s translation reads: ‘‘If thou examinest a 
man having a perforation in his cheek, shouldst thou find there is a swelling 
protruding and black, (and) diseased tissue upon his cheek, Thou shouldst 
say concerning him ‘One having a perforation in his cheek. An ailment which 
I will treat.’ Thou shouldst bind it with ymrw and treat it afterward (with) 
grease (and) honey every day until he recevers.’’ 


(Instruction Concerning a Split in His Cheek) 


The instructions are: ‘‘If thou examinest a man having a split in his 
cheek, shouldst thou find that there is a swelling protruding and red, on the 
outside of that split, Thou shouldst say concerning him: ‘One having a split 
in his cheek. An ailment which I will treat.’ Thou shouldst bind it with 
fresh meat the first day. His treatment is sitting until its swelling is reduced. 
Thou shalt vena it it afterward (with) grease, honey, (and) lint every day until 


he recovers.’ 


(Instruction Concerning a Smash in His Cheek) 


This case is interpreted as that of a ‘‘compound comminuted fracture of 
the bone in the region of the maxilla and zygoma.’’ 

This injury had an unfavorable verdict as is evidenced by the following 
statement: ‘‘One having a smash in his cheek, while he discharges blood from 
his nostril, from his ear, (and) from his mouth, (and) he is speechless. ‘An 


ailment not to be treated.’ ”’ 

In general, the Egyptians did not consider it possible to treat compound 
fractures, as is shown by the following statement: ‘‘A serious rupture of the 
soft tissue over a fracture creates a condition which he cannot hope to treat 


suecessfully.”’ 
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ANCIENT GREECE 
Other old documents dealing with fractures of the jaws are the works of 
Hippocrates (400 B.c.). In ancient Greece, accidents which occurred among 
the athletes and gladiators gave Hippocrates ample opportunity to become 
familiar with fractures of all types, as his writings testify. His advice re- 
garding the reduction of fractures of the jaw was so comprehensive that it 
may be followed successfully today. He stated: ‘‘In fractures of the lower 
jaw, when the bone is not fairly broken across, and is still partially retained 
but displaced, it should be adjusted by introducing the fingers at the side of 
the tongue and making suitable counter-pressure on the outside; and if the 
teeth at the wound be distorted and loosened, when the bone is adjusted they 
should be connected together, not only two but more of them, with a gold 
thread if possible, but otherwise with a linen thread, until the bone is con- 
solidated; and then the part is to be dressed with cerate, a few compresses, 
and a few bandages, which should not be very tight, but rather loose.”’ 

Hippocrates realized the importance of giving attention to the ocelusion 
when treating a fracture of the jaw. ‘‘If reduction has been well performed, 
and the part kept in proper repose, the consolidation takes place in a short 
time and the teeth do not undergo any damage. In the contrary case the 
cure is retarded, the fragments reunite in a bad position, and the teeth become 
useless.’”’ 

Hippocrates’ thoughts on bandaging are just as apropos today as they 
were then, because the inexperienced frequently displaces, by bandaging, the 
fragments that have been properly reduced. He wrote: ‘‘It should be well 
known that in fractures of the jaw, dressing with bandages if properly per- 
formed is of little advantage, but occasions great mischief if improperly done. 
Those physicians who have not judgment combined with dexterity, expose 
themselves in fractures of the jaws as in other cases, for they apply a variety 
of bandages to a jawbone, sometimes properly and sometimes improperly. For 
all such bandaging of a fractured jawbone has a tendency rather to derange 
the bones connected with the fracture than to bring them into their natural 
positions, 
THE ROMANS 


The Romans also have left evidence that they recognized fractures of the 
mandible, although they did not improve much on Hippocrates’ methods of 
treatment. Aulus Cornelius Celsus (30 B.c.) in his book De Medicina recom- 
mended the following method of fixation after the fragments of the jaw were 
set in place: ‘‘Tie together the two teeth nearest the fracture with a silk 
thread, or else if these are loose, the next ones. After this a thick compress 
should be applied dipped in wine and oil and sprinkled with flour and pow- 
dered olibanum. This compress is to be fixed in place by means of a strip 
of soft leather with a longitudinal slit in the middle to embrace the chin, the 
two ends being tied together above the head.”’ 

Thus Celsus applied horizontal wiring according to Hippocrates’ method, 
but added a sling for the chin, the first use of which has been erroneously 
attributed to Galenus (a.p. 131), but was deseribed even before the time of 
Celsus by Soranus of Efesus (A.p. 97) as ‘‘Capistrum simplex and duplex.’’ 
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THE TREATMENT OF FRACTURES IN THE MIDDLE AGES 

In the Middle Ages little that is new was added to the methods of Hip- 
pocrates. Avicenna of the Arabians (Eber-dina 980) wrote in his Cantica 
a chapter on mandibular fractures, but it contained nothing onmginal. Albucasis 
(1050) of Cordova, the greatest surgeon of his age, had in his book a chapter 
entitled, ‘‘De restauratione Mandibulae inferioris, guando disrumptur.’’ <Ae- 
cording to his illustrations, his methods were those of Hippocrates, namely, 
horizontal wiring. Anenzoar, on the other hand, according to his Ae-T'eisir 
written in the beginning of the twelfth century, depended on bandages alone 
to retain the mandibular fragments in position. In the great textbook on 
surgery written in 1180 at Salernum, called Glossae supra chirurgiam by 
Maestro Ruggero from Parma, to which notes were added in the thirteenth 
and fourteenth centuries, the following treatment was given for fractures of 
the mandible: ‘‘Take olibanum, mastic, colophene, glue, dragon-blood; all this 
must be mixed with liquefied resin and becomes ointment which is placed over 
until complete consolidation, and everything must be fixed with the little 
lances, in order that the portions be prevented from moving out of place.’’ 
Ruggero also stressed the importance of occlusion. He wrote: ‘‘The patient 
must be taken by the lower maxilla and this must be moved here and there 
until the lower teeth touch the upper ones.’”’ 

The first time intermaxillary wiring was mentioned is in Guglielmo da 
Piacenza’s Prareos Totius Medicinae in 1275. He recommended a modification 
of the primordial method of ligating the teeth, advising the binding of the 
teeth proximal to the fracture, not only between themselves, but also to the cor- 
responding teeth of the maxilla. 


THE DAWN OF SCIENTIFIC DENTISTRY 

With Pierre Fauchard, who wrote a book in 1728, Traité de Chirurgie den- 
taire, and who is considered the founder of scientifie dentistry in France, a new 
development in the treatment of fractures began. 


FRACTURES OF THE MAXILLA IN THE SEVENTEENTH AND 
EIGHTEENTH CENTURIES 


Although Guérin in his memoirs and letters wrote as late as 1866: ‘*‘ Les 
iractures des maxillaires supérieurs sont si peu cannues qu’elles sont a peine 
mentionnées dans les ouvrages de chirurgie,’’ a few reports have been discovered. 
Among military injuries mentioned by Wiseman (1676) who is known as ‘‘the 
Father of English Surgery,’ and was a noted military surgeon during the period 
of the Restoration, we find the following example of oral surgery as it was prae- 
ticed at that time: ‘*One was shot in the Face betwixt the Nose and Eve on the 
right side into the Ethmoids by a Pistol-bullét. After he had been cured from the 
external wound in his Faee, he became troubled with a fretting Iehor, which 
discharged by the Nostril: especially at his first rising in the morning it would 
run half a spoonful of a vellowish color. After some years he felt the Bullet to 
rowl to and fro over the roof of his Mouth. We resolved Upon the cutting thro 
the Palat-bone, one holding his head steady, while I cut into the roof. I applied 
a bit of Caustick-stone and held it to the place, by whieh T consumed the soft 
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fleshy part over the bone, and afterward cut into the bone such a hole that in 
moving of his head I could see the bullet which was afterward taken out, and 
he eased of that discharge of matter which threaten’d a filthy carious ulcer.’’ 
Other evidence that very little was known at that period about the treatment of 
maxillary fractures is illustrated by the crude method employed by Wiseman 
(1734) in the following case: The patient, a child who had been kicked by a 
horse, had the whole upper jaw forced in, so that it came into contact with the 
pharynx. It was reduced by Wiseman with the use of a hook placed in the 
mouth and behind the palate, which allowed him to pull the upper jaw forward. 
When removing the instrument, however, he found that the part was again 
pulled back. He constructed another instrument by which the maxilla could be 
held in place with the hands of the child, the mother, or others alternately, until 
union was effected. Wiseman stated that the result was better than could have 
been expected. 


Fig. 1.—Chin bandage used in the eighteenth century for fractures of the lower jaw. (After 
Piperno.) 


FRACTURES OF THE MANDIBLE IN THE EIGHTEENTH CENTURY 
Chin slings were in use in this century. Such a sling is shown in the rare 
and interesting illustration seen in Fig. 1 taken from a book by Don Mauro 
Soldo (1766). It shows a double bandage of the head used for fractures of the 
mandible. It did not seem sufficient, however, to support the teeth correctly. 

Robert Bunon, Bourdet, and Capperon perfected the technique of dental 
prosthesis, and so made it possible for dentists to use new methods for the treat- 
ment of fractures. Bunon (1743) described a case in which the previous attempt 
of an experienced surgeon had failed entirely. He treated the fracture by re- 
placing a premolar, lost by the effect of the trauma, with a block of ivory pro- 
vided with two holes. By means of ingenious crossing of thread «round the teeth, 
he formed one solid block of the jaw. In spite of the fact that the teeth were 
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loose, he succeeded in bringing about consolidation of the ‘‘shaken’’ teeth, and 
cured the fracture in less than a month. 

The scientific treatment of jaw fractures which started at the end of the 
eighteenth century must be accredited to France, particularly to Chopart and 
Desault, who included in their Traité des Maladies Chirurgicale, a chapter on 
fractures of the maxilla and the mandible. They stated that maxillary fractures, 
if simple, healed by themselves. If complicated by fragments which adhered to 
the soft tissue, these should be reduced, but if they were mobile and not much 
attached, they should be removed. The mandible, they stated, might be fraec- 
tured at the chin, near the ramus, at the condyle, on one side, or both. They 
understood the effects of the elevator and depressor muscles on the fragments, 
and recognized complications caused by loose, fractured, and luxated teeth. 
They recommended reduction of these fractures, followed by methods of stabili- 
zation by means of threads or wires, binding the adjoining teeth together; or 
by means of bandages made up of iron hooks previously covered with linen, cork, 
or lead leaf and placed over the teeth or the alveolar border, attached with 
serews and nuts to a plate of sheet iron below the mandible. 


FRACTURES CAUSED BY FIREARMS IN THE FIGHTEENTH CENTURY 

Chopart and Desault wrote that in fractures caused by firearms the tract 
of the bullet should be enlarged by incisions, detached splinters of bone removed, 
and a wire inserted to prevent formation of abscesses, or caries and necrosis of 
the bone. They also said that if part of the jaw was lost, the parts should be 
brought together and artificial dentures or silver plates attached to the neighbor- 


ing teeth, making the deformity less obvious. 


THE STUDY OF THE ETIOLOGY OF JAW FRACTURES IN THE 
NINETEENTH CENTURY 


The etiology of jaw fractures, their location, and the effect of musele spasm 
on displacement of the fragments were for the first time thoroughly discussed in 
the nineteenth century. Boyer (1805), Lonsdale (1838), Buck (1847), Gibson 


(1841), Hamilton (1855), and Stephen Smith (1857) contributed knowledge on 


these points. 

War Injuries in the Early Part of the Nineteenth Century.—Thomson 
(1816), surgeon to the British forces, reported on wounds of the jaws and face 
by cannon, gunshot, saber, and lance; these became increasingly frequent in the 
various campaigns carried on in this century. Reporting on the wounded at 
Waterloo, he stated, ‘‘Musket-balls seldom enter the mouth without fracturing 
the jaws, several cases of which were seen. In passing through the upper part 
of the mouth, the balls had not only fractured the jaw but they had also de- 


stroyed portions of the palate and removed the partition dividing the mouth F 
from the nose. Fractures of the lower jaw, upon one side or both, were very % 
common. Few of these ever heal without distortion of the face; tedious ex- 


foliations of bone take place, and the fractured extremities occasionally show no 


disposition to unite by eallus.’’ 
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Hennen (1818) described the treatment, such as it was. He stated that if 

os the bone of the lower jaw was fractured or had sustained a loss of substance, the 
powerful and opposite muscles rendered it difficult if not impossible to prevent 
great deformity. The lower jaw should be closely placed in contact with the 
upper, which must be viewed in the light of a fixed splint, and the part sup- 
ported by a properly adapted roller over the fractured points. The patient 
must keep his mouth closed and his food must be altogether fluid. Hennen stated 
that he had never seen the attempt to save loesened teeth productive of ulti- 
mate good. 


THE TREATMENT OF CONDYLAR FRACTURES IN THE NINETEENTH CENTURY 

The work of Desault extended into the nineteenth century. In a treatise pub- 
‘ lished in 1805 he gave an excellent account of condylar fractures. He had ob- 
oa served that these fractures might occur from a direct as well as an ‘indirect 
blow’’ when the lower jaw was struck. He pointed out the importance of restor- 
ing the contact of the fragments, and stated that union might fail to take place if 
the slightest movement of the jaw occurred. In such eases, he went on to say, the 
eallus produced, being situated near the joint, rendered the condyle irregular 
and deformed, and this was apt to impede the function of the jaw ‘* from below 
upward, or before backward against the chin.’’ He knew that the fracture 


vi generally occurred below the insertion of the external pterygoid muscle and 
: that this musele almost always caused a displacement, ‘‘the condyle being drawn 
7 forward while the body of the jaw is left behind.’’ For treatment of condylar 


fractures he advised careful reduction, considering two possibilities: First, the 
one of pulling the condyle back to a norrial position, which he stated was im- 
possible ; second, pulling the ramus forward, which he reeommended. 

The reduction, according to Desault, was accomplished as follows: The 
angle of the jaw was pushed from behind forward. The foree was supplied first 
by the fingers of the surgeon, and was permanently kept by means of a thick 
compress placed behind the jaw to fill the hollow under the ear, over which a 
bandage was passed in oblique manner so that if retained the body of the bone 
in line with the displaced condyle. Feeding, he stated, was accomplished through 
a space made by the loss of a tooth, and the patient was to avoid talking and 
laughing. A woman aged 34 years who fell on her chin and was treated by this 
method, had normal function of the jaw in thirteen days. <A slight difficulty in 
moving the jaw resulted, but was removed by exercises, and the patient was dis- 
charged the thirty-sixth day. 

Boyer in his Lectures on Diseases of Bones, in 1805, stated that great care 
in retaining the condylar fragments in position was requisite but sometimes im- 
possible to accomplish. He cited a case of a patient treated by a contemporary 
in the Hépital de la Charité whom he was asked to see seven or eight months 
, afterwards, because of a fistula in the external auditory eanal from which he 
extracted a bony mass that had the form of the condyle. 

Malgaigne in his T'raité des Fractures et des Lurations published in 1847, 
also discussed condylar fractures, and cited Ribes, who had observed two eases of 
double fracture, through the body of the mandible on one side, and through the 
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neck of the condyle on the other. Lateral distortion of the jaw resulted in spite 
of the most arduous and skillful attention. He then decided reduction was impos- 
sible without effecting the correct position of the condyloid fragment, and reeom- 
mended the following method, after treating by it a cannoneer who had a similar 
injury: ‘‘ With the left hand seize the anterior portion of the jaw, for the pur- 
pose of drawing it horizontally forward, while you carry the index finger of the 
right hand to the lateral and inferior part of the pharynx. You will meet at first 
the projection formed by the styloid process, but moving your finger forwards, 
you will find soon the posterior border of the ramus of the jaw ; and following this 
border from below upwards, you will arrive at the inner side of the condyle, 
which you will push outwards in such a manner as to engage it upon the other 
The reduction obtained, bear the jaw upwards and backwards in 


fragment. 
order to press and fix the condyle between it and the glenoid cavity, then fasten 
it into place with a sling.’’ In addition, he stated, the pressure bandage of 
Desault might be applied, or the front teeth of the lower jaw might be wired to 
the upper to draw the chin forward and maintain apposition, as recommended 
by Fountain (1860). 

Houzelot (1827) reported a ease in which both the condyloid and coronoid 
processes were fractured. Sanson (1844) asserted that fractures of the coronoid 
never unite but that in spite of this, mastication is not hindered, because the 
masseter and pterygoid fulfill the office of the temporal muscle. 

Complications of Jaw Fractures Described in the Nineteenth Century.— 
Hamilton (1863) stated that grave results were aitributed to lesions of the man- 
dibular nerve. He cited a ease reported by Rossi in which convulsions followed, 
and another described by Flajani in which the patient died in convulsions on the 
tenth day, muscular contractions having commenced on the fourth day. He 


rightly doubted that the nerve injury was the cause of these complications. 


Alix, according to Malgaigne (1789), described the case of a young man 
who fell from a height, struck his chin, and sustained a fracture of the jaw which 
was followed immediately by insensibility ; convulsions commenced on the fourth 
day and death came on the sixth. Boyer stated that if the nerve was torn, the 
square and triangular muscles of the chin were paralyzed. He noticed this 
condition in the ease of a double mandibular fracture. No doubt the slight con- 


tortion of the mouth was due to numbness rather than paralysis. Others in his 
period noticed insensibility of the lips and ebin associated with fractures, which 
disappeared after a few days. Hamilton mentioned other complications as hav- 
ing occurred occasionally, namely salivation, swelling of the submaxillary and 
sublingual glands, abscesses, and necrosis. He stated that if the blow was vertical 
on the chin, bleeding from the ears might follow with injury of the brain, and 


even fatal coma might result. 


THE TREATMENT OF FRACTURES OF THE MANDIBLE IN THE FIRST PART 
OF THE NINETEENTH CENTURY 


The treatment of fractures of the body of the mandible did not progress 
much in the first part of the nineteenth century. It consisted of ligatures ap- 


plied to the teeth, bandages, and splints. 
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Bone Sutures.—Bone sutures for fractures, according to Bérenger-Féraud, 
had been practiced by ancient doctors of Algiers, but were not used in America, 
Kinloch says, until 1825 when Kearney Rogers of New York applied the wiring 
method to fractures of the long bones. This method was used for jaw fractures, 
Bérenger-Féraud stated, by Flaubert of Rouen (1837), Brainard of Chicago 
(1854), Kinloch of Charleston (1859), Prestat of Pontoise (1861), Cooper of 
San Francisco (1862), and Rickerstech of Liverpool (1864). A thread was 
passed inside the mouth through the gingiva and periosteum. 

The case reported by Kinloch (1859) was that of a compound fracture in 
front of the masseter muscle. Treatment with bandages was not effective; wir- 
ing of the canine teeth on each side with strong flax threads gave out on the 
fourth day, and offered no support to the posterior fragment which was edentu- 
lous. He finally administered chloroform and made a submandibular incision, 
divided the external maxillary artery and vein, and made a drill hole in each 
fragment. The jaw was brought together with silver wire which was allowed 
to protrude through the edge of the sutured wound. 


= 


Fig. 2.—Thomas’ method of direct osseous wiring. (Cases in Surgery 1869.) 


Baudens (1840) used a wiring method different from that described. It 
seemed to approach the present type of circumferential wiring, but since no 
splint was used with it, it could be applied only to fractures splitting the bone 
obliquely. The ligature was passed through the soft parts by means of a needle 
and earried around the bone, conjoining the fragments when being tightened 
and knotted upon the teeth. 

Thomas (1869) invented a method of bone wiring for compound fractures 
which allowed adjustments, because, he stated, fractures fixed by ordinary tie 
beeame relaxed on the second or third day. The wire was inserted through a 
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drill hole and passed along the lingual side of the jaw over the fracture to a 
second drill hole, and emerged on the outer surface. Here it was coiled by 
means of a key (Fig. 2). The method made it possible to tighten the wire every 
second day. 

In 1847, Buck reported a badly displaced fracture to the left of the sym- 
physis, which he reduced by dissecting off the underlip to restore the bone to its 
normal position. He drilled holes at the lower angle of the fracture, maintaining 
it in position by wiring the fragments together. Hamilton, in 1858, got union 
in three weeks by direct wiring of a fracture at the angle of the jaw, which 
accidentally resulted from trephining the ramus for the eutting of the ‘‘dental 
nerve’’ in a patient suffering from neuralgia. 

Interdental Wiring.—Ligation of the teeth, however, remained the prin- 
cipal method of treatment. A quotation from a paper by George Hayward 
(1838), Surgeon to the Massachusetts General Hospital, may be of interest in 
this respect. He stated: ‘‘When the bone is not comminuted and there are teeth 
on each side of the fracture, the ends of the bone can be kept in exact apposition 
by passing a silver wire or strong thread around these teeth and tying it tightly. 
It will be found very useful, also, as an auxiliary in more severe .cases, in which 
it may be required to use splints and bandages. It requires some mechanical 
dexterity to apply the thread neatly, but in large cities we can avail ourselves 
of the skill of the dentists for this purpose.”’ 

Splints.—The earliest splints were simple interdental splints laid along the 
crowns of the teeth and only sufficiently grooved to be easily retained in place. 
Boyer (1805) recommended the use of cork splints, sloping gently backward. 
Wallace of Dublin (1836) interposed a grooved cork to the posterior fragment, 
raising the anterior fragment by means of a bandage. He stated, however, that 
he had seen such treatment result in nonunion, but he agreed with Boyer that 
it was surprising how little this interfered with either enunciation or mastication. 

Gillespie (1836) adjoined a piece of sole leather between the teeth on both 
sides, and passed one bandage around the head and another around the chin. 
He claimed that by this method he obtained union without any deformity. Ivory 
wedges were employed by Muys and Bertrandi (1789). Other splints took on 
the form of clasps which were applied over the crowns and sides of the teeth, or 
were made fast by screws; splints were applied to the outer and inner margins 
of the jaw; and interdental splints were combined with outside splints. 

In 1855 the gutta-percha splint was introduced by Hamilton. It was said 
to have the advantage of stability over cork splints which easily became loosened 
and disarranged. The gutta-percha was heated, molded into wedge-shaped 
blocks, and placed on each side between the teeth, which were pressed into it 
while the jaw was properly aligned. 

Bandages.—Bandages were used extensively in this century. Barton (1819) 
recommended a bandage made of a roller, five yards long. This was passed from 
the occiput obliquely over the left parietal bone to the top of the head; then 
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down across the right temple and zygomatic arch beneath the chin to the left 
side of the face, mounting over the left zygoma to the summit of the cranium, to 
next regain the starting point at the occiput. Next it was wound around the 
base of the lower jaw, over the chin, and back to the occiput, and repeated until 
the bandage was used up. This bandage is still employed today for emergency 
treatment, as well as an accessory to support the jaw if interdental splints or 
intermaxillary ligation are used. Hamilton (1857), having noticed that the 
ordinary bandage was liable to displace the anterior fragment of the jaw back- 
ward, devised the apparatus shown in Fig. 3. This, he stated, was capable of 
lifting the anterior fragment almost in a vertical direction, and there was no 
strap to pull the chin back. 


Fig. 3.—Hamilton’s bandage. (From Garrettson.) 


THE TREATMENT OF FRACTURES OF THE MAXILLA IN THE EARLY PART 
OF THE NINETEENTH CENTURY 


Lavallée (1854) reported three cases of maxillary fractures to the Société 
de Chirurgie of Paris. One was complicated with empyema of the antrum. 
Hiffelsheim (1854) reported another case which involved the orbital margin of 
the zygomatic angle, causing partial anesthesia of the upper lip. Sargent of 
Boston, in 1855, reported a severe fracture of both maxillas in which union oc- 
curred without the use of any retentive apparatus. Many other articles on maxil- 
lary fractures, mostly case reports, were published at this time in the French, 
German, English, and American literature. Salter (1860) reported a case which 
is of interest because of the new method of treatment that he used. The upper 
jaw, which showed great tendency to move out of place, was immobilized by 
means of a gold plate (denture). Others later constructed plates of vulcanized 
rubber for this purpose. In this period the use of such appliances was not gener- 
ally favored, because it necessitated mouth impressions and laboratory work. 


al ] / 

fy 4) 

| 

= 

3 S = 
S SS 

\ N 

RS NS S aN 

SSS \\ 


Historical Review of Treatment of Jaw Fractures 


THE TREATMENT OF FRACTURES DURING THE WAR OF 
1861 TO 1865 


In the Medical and Surgical History of the War of the Rebellion, Cireular 
No. 6, published by the Surgeon General’s Office in 1865, we read that from the 
beginning of the war to October, 1864, there were 1,579 fractures of the facial 
bones, of which 891 recovered and 107 died. The terminations in 581 cases were 
still to be ascertained. In the cireular issued in 1870, 3,312 cases of gunshot 
wounds of the face were reported; of these, 1,617 were fractures of the mandible. 
Of the 340 deaths which followed these injuries, 121 were cases of mandibular 
fractures. The death rate following compound fractures of the long bones were 
very much higher, however, even as high as 75 per cent. Yet if the patient lived, 
the resulting deformity was very much less embarrassing than was the case in 
facial injuries. It was stated that secondary hemorrhage was the principal 
source of fatality in these injuries, for the difficulties in securing the bleeding 
vessels in this region were very great. Ligation of the carotid artery often 
helped to postpone the fatal event. It was found that gunshot wounds of the 
face healed rapidly, and it was stated that necrosis and caries of the bone were 
inconsiderable compared with the amount of comminution. Many creditable 
plastic operations for the relief of deformities were accomplished. Numerous 
casts and photographs of such operations have been collected for the Army Medi- 
eal Museum. In Cireular No. 3 of the Surgeon General’s Office, there were 
described in detail six injuries of the face, two of the maxilla, and seven of the 
lower jaw. Most of these injuries were due to projectiles impelled by gun- 
powder. Another facial injury cited was caused by an arrow. 


The severity of the disfigurement following some of the more extensive facial 
injuries has been described in the reports of the examiners on application for 
pensions at the end of the war: ‘‘The saliva constantly dribbles from the pa- 
tient’s mouth. The mouth presents a shocking deformity, which in a great meas- 
ure excludes him from society’’... or ‘‘*The face is so badly disfigured that he 
will ever be an object of pity, and unable to gain a living except in seclusion 
from society.’ 


Fractures caused by firearms thus presented a new problem not met with 
in civilian life. It was an obscure dentist from the South, Dr. J. B. Bean, who 
made a contribution for the most effective treatment of jaw fractures in the form 
of a splint used extensively by the Confederates. The apparatus consisted simply 
of a piece of wood with a chin cup. The wood was 41% inches in length, *4¢ inch 
in thickness, and 1 \% inch in width, to which was attached on each side a metallie 
sidepiece ; temporal straps were fastened to these sidepieces (Fig. 4). 

In Kingsley’s Treatise on Oral Deformities published in 1880, we read that, 
in the North, Hamilton’s gutta-percha splint was used successfully for 
fractured jaws during the Civil War. Dr. St. George Elliot of London, the 
Assistant Surgeon of the United States Volunteers, said: ‘‘I believe from much 
experience in the treatment of these fractures that there is no material or ap- 
paratus that can meet all the requirements as fully as gutta-percha.’’ It is said 
that Dr. Elliot preferred this type of splint because it had the advantage of 
being quickly made, and finished at once, and because an aperture could be left 
to introduce food and to syringe out discharges. 
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The use of the gutta-percha splint was recommended in The Surgeon’s 
Pocketbook (British) written by Surgeon-Major Porter (1875), who stated that 
because mandibular fractures, which were numerous and troublesome, were dif- 
ficult to reduce and maintain in position, the gutta-percha splint was recom- 
mended. 


Fig. 4.—Bean's splint, War of the Rebellion. (From Garrettson.) 


Fig. 5.—Barton’s bandage. (From Garrettson.) 


Recommendations for the care of jaw fraetures in the Civil War, as given 
in the Medical and Surgical Essays of the Sanitary Commission on the Treat- 
ment of Fractures in Military Surgery (1862), were as follows: ‘‘ Fractures of 
the lower jaw are best. treated by means of a bandage described by Dr. Barton 
(Barton, 1819): ‘Slit wp a bandage 3 inches wide and one yard long from each 
end to within 3 inches of the center. Apply this over the jaw. The two tails 
on either ‘side are crossed over each other and the corresponding ones tied top 
and back of the head.’ A cap of pasteboard, folded paper, or plaster of Paris 
may be made for the chin (Fig. 5). If time permits, the coaption of the frag- 
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ments may be further insured by enclosing the teeth adjoining the injury in a 
loop of fine wire twisted together. The extraction of a tooth to take food is 


seldom necessary.”’ 


THE INTERIM BETWEEN THE CIVIL WAR AND WORLD WAR I 


In this period the dentists took a hand in developing new methods for the 
treatment of fractures of the jaws. Hamilton’s gutta-percha splint, already 
described, had possibilities which were promptly grasped by the ingenuity of the 
mechanically inclined members of the dental profession. As we will see later, 
new splints were originated as soon as new methods, such as the vuleanizing of 
rubber, the swaging of metal, and the casting process, became available. 

This development was almost entirely along the lines of prosthetie dentistry, 
and as. late as 1911, when I graduated from Harvard Dental School, the frae- 
ture cases were treated in the Clinie for Prosthetic Dentistry rather than by 
the Oral Surgery Department. 

TREATMENT OF MANDIBULAR FRACTURES 

The methods of stabilizing fractures used during this period may be classi- 

fied as follows: 
Horizontal and intermaxillary ligation 
Prosthetic appliances 
Intraoral appliances 
Immobilizing the mandible 
Not immobilizing the mandible 
Combined intraoral and extraoral appliances 

Horizontal Wiring—This method, first used by Hippocrates, underwent 
some changes. The new method consisted of attaching individual wires to two 
teeth on each side of the fracture line. The twisted wire on the nearer tooth on 
one side was united with the wire on the further tooth on the other side. Both 
wires were tightened across the outer surface of the teeth (Fig. 6). 

The Essig Method.—Another method was that used by Essig, in which an 
annealed brass wire was laced around the necks of the sixth, the fifth, and the 
fourth tooth away from the fracture. When the third tooth from the fracture 
was reached, one end of the wire was passed along the labial side, the other 
pulled straight across the lingual areh, and then laced again around the fourth, 
the fifth, and the sixth tooth on the other side of the fracture. Secondary wires 
were passed between the teeth and twisted so as to bring the wire on the lingual 
side close to the dental arch and thereby effect close approximation of the frag- 
ments, stabilizing the broken bone without immobilizing the mandible (Fig. 7). 
This method was, of course, useful only in cases of simple fractures within the 
dental arch. 

Intermaxillary Ligation.—This method was perfected by Gilmer in 1887. He 
described a method by which teeth were ligated individually, and corresponding 
ones in the upper and lower jaws fastened together so that the mandible was 
drawn into occlusion with the maxilla, and held in position until the fracture had 
healed (Fig. 8). A variation of this method was that in which the wires from a 
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posterior upper tooth were fastened to one further forward in the lower jaw, and 
vice versa, namely, a posterior mandibular tooth fastened to an anterior maxil- 
lary one. In this method the twisted wires crossed each other and prevented 
forward and backward gliding of the jaw if the patient had worn down the 
cusps of the teeth and had a so-called edge-to-edge bite (Fig. 9). 


Fig. 6.—Horizontal wiring. 


Fig. 8.—Gilmer’s method of intermaxillary ligation. 
Fig. 9.—Intermaxillary ligation with wires crossing. 


Fig. 10.—Oliver’s method of intermaxillary ligation. (J. A. M. A. 54: 1187, 1910.) 


Gilmer Arches—Gilmer (1907) described a second method, the arch bar 
method of wiring, in which a German silver wire was bent to conform to the 
shape of the dental arch. The arch bar was wired to the individual teeth both 
in the upper and the lower jaws, after which the arches could be fastened by 


secondary wires to hold the teeth in occlusion, 
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Oliver Method.—Oliver (1910), Dental Surgeon of the United States Army, 
recommended the use of soft, 20 gauge annealed copper wire for intermaxillary 
wiring. He advised a method which prevented both lateral and perpendicular 
mobility. It consisted of attaching an anchor loop to the central incisors and 
another to the molars. These were made by inserting a wire with an eyelet in 
the middle between the teeth, and passing each end around the adjoining tooth, 
twisting them together in front. A traction wire was passed from the eyelet 
in the median line of the maxilla to the eyelet in the lower molar region. 
Vertical wires could be attached to hold the teeth in occlusion (Fig. 10). From 
this method the eyelet attachment used today was derived. 

Intraoral Appliances.—The gutta-percha splint was still championed by 
Hamilton in a lecture on fractures of the lower jaw delivered at the Bellevue 
Hospital in New York (1878). He recommended its use together with a ver- 
tical bandage around the head for fractures occurring within the dental arch. 
The first splint made out of vuleanized rubber was described by Sands of New 
York in 1863. 


Fig. 11.—Gunning splint. (From Garrettson.) 
Gunning Splint.—This well-known interdental splint was invented, accord- 
ing to Clarke’s A Century of Medicine, almost simultaneously by Dr. Gunning 
(1866) of New York and Dr. Bean (1866) of Georgia, although the appliance is 
generally known as the Gunning splint. Gunning wrote: ‘‘On February 12, 
1861, I applied a hard vuleanized rubber splint to the fractured jaw of a seaman 
in the U. S. Naval Hospital.’’ The construction of this splint involved the taking 
of impressions of the upper and lower jaws, whether or not the teeth were 
present. Casts were made, and after sawing the model of the mandible apart 
at the site of the fracture, it was so adjusted as to effect normal alignment, and, 
if the teeth were present, normal occlusion. The casts of the upper and lower 
jaws were then put on an articulator in order to make a model of the splint in 
wax, fitting the upper and lower jaws so they were partly open, allowing a 
hole for feeding in front (Fig. 11). The wax was then duplicated in rubber 
and the splint inserted and held by a bandage around the face (Barton bandage). 
Later, similar splints were made in metal. 

Single Splints—In order to overcome the disadvantage of splinting the 
mandible to the maxilla, numerous dental splints were devised and used to 
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stabilize the fracture by an appliance attached to the mandibular dental arch 
alone. The splint devised by Sands (1863) was of this type (Fig. 12). Instead 
of being fitted both to the upper and lower jaw as was Gunning’s splint, it was 
attached only to the mandible. Pegs or wires extending between the teeth, 
through holes drilled in its inner and outer flanges, were used to hold the splint 


in place and to stabilize the fracture. 


: 


wll 


mandible. (After Piperno.) 


Fig. 12.—Rubber splint for 


(From Piperno.) 


Fig. 13.—Hammond’'s wire splint. 


The Hammond Splint—Hammond (1874) devised a simple method of shap- 
ing a gold or German silver wire around both the outside and inside of the dental 
arch, bringing it in close contact with the necks of the teeth. Fine wires were 
passed between some of the teeth to connect the outer and inner parts of the 
arch wire and prevent it from being displaced (Fig. 13). 

Swaged and Cast Splints——Metal splints were later made of German silver 
or gold by swaging over metal casts made from impressions of the jaw taken 
with the fracture reduced. These splints were filled with cement, and pressed 
over the teeth while the fracture was reduced. The cement held the splint in 
place, thus stabilizing the fracture while healing was taking place. When the 
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casting process became perfected for use in dentistry, cast splints were made of 
silver (Weiser, 1905), or aluminum (Beeson, 1910). 

It was a disadvantage that it was not possible to observe the correct position 
of the teeth when these splints were wired or cemented into place; therefore, 
splints were constructed with the cusps of the teeth protruding, allowing them 
to occlude with the maxillary arch. 


Fig. 14.—Angle bands and horizontal wire. bands with tubes. 


Fig. 16.—Angle bands with Gilmer arches for intermaxillary fixation. 


The Angle Method.—Angle (1890), a pioneer in orthodonties, also con- 
tributed much to the treatment of fractures. He devised special bands that 
could be placed around the teeth instead of wires, these bands being fastened 
simply by turning a nut. The bands had little knobs around which wires could 
be passed to pull a posterior tooth against an anterior one, and held the fractured 
mandible in firm contact (Fig. 14). He also used ordinary bands with tubes 
attached on the outer surfaces for inserting arch wires across the fracture line 
(Fig. 15). For intermaxillary fixation when all the teeth were not present, 
Angle bands could be fastened to the molar teeth on each side to attach a long 
arch wire, inserted into the tubes on these bands, and fastened to the remaining 
teeth with wires. Ligatures passed between the arch wires were used to hold 


the upper and lower teeth in occlusion (Fig. 16). This method is still in 


use today. 

Intraoral and Extraoral Appliances.—More complicated appliances were 
devised by inventive geniuses from time to time. Most of these have only his- 
torical interest today. 

The Sudduth Splint-—Sudduth devised a mentodental splint which con- 
sisted of a dental tray filled with impression compound made to fit the mandibu- 
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lar dental arch. When applied to the jaw, it was forced into the estimated cor- 
rect position by means of a cup containing a little plaster, which extended under 
the chin. The plaster, when hard, fit equally on all sides. Two adjustable clamps 
held the two parts in position. It was claimed by Sudduth that this splint was 
universal in application, that by its use a perfect articulation was assured, and 
that it had the advantage of cleanliness and comfort in wearing. Being easy to 
adjust, it insured absolute firmness so that no ecrepitation could occur (Fig. 17). 

The Kingsley Splint—Kingsley (1880) of New York used a horseshoe- 
shaped metal tray fitting the lower dental arch. Two strong wires were soldered 
to it to extend out of the mouth so that a bandage could be carried from one to 
the other, back and forth, passing beneath the mandible. The tray was filled 
with heated gutta-percha and placed over the mandibular teeth. The wires were 
bent close to the face, and allowed to extend as far back as the ears (Fig. 18). 
The intraoral part of the splint was supposed to push the short fragment down 
while the bandage acted to press the long fragment up, bringing the fracture 
into proper relation. The fact that the occlusion could not be observed was a 


decided disadvantage. 

Other Types of Splints—Another mandibular splint on the principle of that 
of Kingsley’s was described by Martin of Lyons, France. Still another on the 
Sudduth principle had one central clamp instead of two. An ingenious but 
more cumbersome splint was designed by Moriarty of Boston, who was demon- 
strator in mechanical dentistry at the Harvard Dental School from 1890 to 1900. 


This is shown in Fig. 19. 


TREATMENT OF FRACTURES OF THE UPPER JAW 


Hamilton (1863) stated that these fractures were so varied that it would be 
impossible to speak of them systematically, or to establish anything but very 
general rules as to treatment and prognosis. He recognized that they generally 
were complicated with fractures of other bones of the face or with the base of 
the skull. He described a case of a patient who was thrown from a cart, the 
wheel passing over his face. He became unconscious, and when he was exam- 
ined he was found to have fractured both maxillas. These were loosened from 
their bases, and the malar bone had been forced into the antrum. The patient 
was treated with cool lotions to the face, and although no attempt at reduction 
was made, all motion of the fragments had ceased on the ninth day and the 
patient had completely recovered on the twenty-seventh day. Hamilton cited 
another case, complicated by severe injuries, in which the maxillas had been com- 
pletely torn from their connections. He found it necessary to support the frag- 
ments by closing the lower jaw upon the upper by suitable bandages. However, 
this patient died on the twelfth day. 

Diagnosis—Guérin (1866) was the first to recognize certain diagnostic 
signs of horizontal fractures of the maxilla. These, he stated, were: (1) Mo- 
bility of the fragment; (2) constant pain, increased when moving the loosened 
part; and (3) ecchymosis of the palate and face. The complete horizontal frae- 
ture above the floor of the antrum has since been known as Guérin’s fracture, 
especially in the foreign literature. 
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Fig. 17.—Sudduth splint with external fixation. (From Garrettson.) 
Fig. 18.—Kingsley splint. (From Morgan, J. A. D. A. 21: 1739, 1934.) 


Fig. 19.—Splint for mandibular fractures designed by Moriarty of Boston. (Harvard Dental 
School Museum.) 
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As late as 1895, Garrettson wrote that fractures of the upper jaw occurred 
rarely and only from extraordinary causes. Though he had treated a number 
of cases, he had met, in no instance, a displacement requiring a special ap- 
paratus for its cure, although he admitted that cases on record showed that 
if the injury was great enough, the bones were luxated en masse. He then 
described eases in which bone necrosis occurred, or in which comminution was 
so severe that numerous splinters had to be removed, ‘‘the hiatus’’ being 
fitted with a prosthesis containing the anterior teeth, ‘‘which happily restored 
the continuity.”’ 


Fig. 20.—Fractures as classified by LeFort. 


Classification of Maxillary Fractures—LeFort (1901), after a thorough 
examination of cadavers and a critical examination of the literature, gave the 
first comprehensive classification of facial fractures which is still in use today. 
He found three lines of predilection of fractures; these are as follows: 

1. Guérin’s transverse fracture which extends from the lower level of the 
apertura piriformis on both sides under the zygomatic process to the pterygo- 
palatine fossa, and through the pterygoid process of the sphenoid bone (Fig. 
20, A, B, C, D). The lower fragment is generally very loose and may be dis- 
located backwards. 

2. A line which begins at the nasal bones, passes through the frontal process 
of the maxilla, lachrymal bone, orbit, and from the anterior end of the orbital 
fissure through the malar process, remaining inside and below the malar bones 
(Fig. 20, FE, H, B, C, D). The septum is involved, and the middle portion of 
the face is dislocated. 

3. The third line is like the second at the beginning, but it does not divide 
the maxilla from the malar bone; it takes in the latter by passing through its 
frontal process and the zygomatic arch (Fig. 20, EF, H, C, D). It separates the 
facial bones from the cranium above the malar bones. 
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Rule for Treating Facial Fractures.—The rule, ‘‘that all fragments, how- 
ever slightly adherent they may be, ought to be most carefully preserved,’’ was 
set forth by Malgaigne, and was repeated by Hamilton as a principle which 
surgeons should keep foremost in their minds. 

Hamilton (1871) stated that many fractures of the upper jaw can be re- 
duced by putting the thumb under the zygomatic process within the mouth. 
If this was not possible, he recommended the use of a strong blunt hook 
introduced through a small incision on the cheek into the malarsbone. In 
other cases a suitable instrument was inserted into the antrum through the 
socket of a tooth dislodged during the accident, or a socket of a recent extrac- 
tion that had not quite healed. He did not approve of the extraction of a tooth 
as had been recommended by others for this purpose, because the force needed 
might dislodge fragments of bone, and even cause the loss of the entire floor 
of the antrum. If no tooth socket was available, he advised drilling a hole 
through the anterior wall of the antrum so as to be able to introduce the instru- 
ment. 

Stabilization of Maxillary Fractures.—For stabilization of maxillary frae- 
tures, bandages were first used. A new method was recommended hy Goffres 
(1862). He used a headband with two arms extended over each side of the 
nose, and so bent as to enter the mouth for support of the incisor region. 
Graefe (1879) also extended two arms by means of a headband, but these 
entered at the corners of the mouth. The appliance supported the maxilla in 
the premolar region. Ferraton (1909) described a more complicated splint 
consisting of the headband and two metal rods extending into the mouth to 
engage a rubber splint made for the upper jaw. This was similar to what is 
known in this country as the reversed Kingsley splint. 

The Reversed Kingsley Splint Still in Use Today.—This splint was designed 
for the treatment of complete horizontal fractures of the maxilla, It was con- 
structed by vuleanizing a tube into each side of a rubber splint, such as that de- 
vised by Gunning. The idea of the tube came from Marshall, and to Kingsley is 
accredited the addition of *‘wings,’’ that is, wires extending from the mouth, bent 
around to follow the outline of the cheek. The bandage is applied over the head, 
holding the maxilla firmly against its base from which it has been detached. <A 
plaster cap or headband may be used instead; either allows better adjustment 
than the bandage. The obvious fact that the apparatus does not allow us to 
observe whether the upper teeth are in the same horizontal plane as the lower 
ones, is an important disadvantage; if there is angulation after the fracture has 
healed, the teeth will come in contact on one side and not on the other. 


THE TREATMENT OF FRACTURES DURING WORLD WAR I 


One of the features of World War | was trench warfare, as a consequence 
of which the upper part of the body chiefly was exposed to injury, particularly 
the head and face. This, combined with the destructive effect of high explo- 
sives and bullets, shells, and hand grenades, caused comminuted compound 
fractures and mutilated faces in many of the casualties, such as rarely had 
been seen before. The surgical skill and mechanical ingenuity of those who 
served with the armed forces was put to a test. Since shattered jaws and 
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lacerated skin, if not properly treated, not only cause inability to masticate 
food properly but result in disfigurement, the surgeon had to develop new 
methods to improve the treatment of fractures, and plastic operations to en- 
hance the cosmetic result. This was not only important but necessary, since 
those injured and maimed might be looked at temporarily as heroes, but later 
would be certain to become objects of dread and loathing to their fellow men. 


Fig. 21. 
Fig. 21.—Gunshot wound caused by projectile ee 
it caused a small wound, and produced laceration of the fa 


mandible. 
Fig. 22.—Fourteen days after fracture was reduced and wound partly sutured. 


Fig. 23.—Condition when discharged from hospital with complete union of fracture. 
(Figs. 21 to 23 from Kazanjian, AM. J. ORTHODONTICS AND ORAL SurG. [Oral Surg. Section] 28: 


265, 1942.) 


near left side of the nose, where 
ce and compound fracture of the 


WAR WOUNDS OF THE FACE 


Description of War Wounds.—Eloesser (1917) wrote that the war not only 
had developed much that was new, but had brought back much that was old. 
He stated that wounds were of a varied nature; those caused by knife, bayonet, 
and saber very rarely involved the face, while bullets, shells, and shrapnel fre- 
quently struck this part. Bullets might cause small wounds of entrance and 
exit, but great destruction in between. He believed, however, that every bullet 
was a dumdum bullet potentially; it might hit something on the way or some- 
thing in the body. If it hit bone and shattered it, each fragment became a 
secondary missile which tore, crushed, and bruised the adjacent parts. If it hit 
sidewise, it produced a much larger external wound and caused extensive lacera- 
tions. The shell which broke into a multiude of small, jagged pieces inflicted 
wounds that were dangerous and became infected. Shrapnel was a combination 
of the shell and the bullet; the bullets were of lead, and were readily distorted 
and spattered around in the wound to lodge permanently in the body. Eloesser 
stated that burns and powder marks were frequently associated with wounds of 
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the face, and while these might have serious sequelae, it was infection and hemor- 
rhage that were the principal dangers of gunshot wounds. To show the type of 
wound frequently seen in World War I, illustrations from one of V. H. Kazan- 
jian’s articles are included here (Figs. 21, 22, and 23). 

The fractures which accompanied these injuries differed markedly from 
those seen in civilian life; they were characterized by comminution and loss of 
bone. The cavities of the face were frequently opened and filled with foreign 
bodies. The fragile walls might have been shot away, and the contents of the 
orbit might have dropped. The mandible being denser, but more loosely articu- 
lated, was often completely shattered into numerous pieces. The entire bone or 
parts of it might have been shot away and have left vast defects. All writers on 
war surgery pointed out the importance of saving all the bone that remained 
attached, even if held only by a thread of the periosteum, and of preserving the 
soft parts as well. It was observed that, because of the unusually good blood 
supply to the face, such tissue would survive and facilitate future plastic opera- 
tions. Marshal] (1917) wrote that it was surprising how readily little pieces of 
bone would unite and form a considerable plate of bone, if manipulated into 
place with proper instruments. 


Fig. 24.—Kazanjian clamp to arrest hemorrhage from the floor of the mouth. 


Hemorrhage.—Bleeding from such wounds as described often presented 
grave problems. Kazanjian (1917) stated that some hemorrhages were success- 
fully treated by packing, clamping, or ligation. He described a clamp for the 
arrest of hemorrhage from the floor of the mouth, which was very effective for 
stopping bleeding from the lingual artery (Fig. 24). 

Infection According to Valadier (1917), grave local and general sepsis, 
producing septicemia, meningitis, general pyemia, and mediastinitis occurred 
only occasionally. Among 1,010 cases of face and jaw injuries, there were 
twenty-seven deaths. Kazanjian (1917) stated that one-fifth of the patients 
with jaw fractures developed bronchitis and bronchopneumonia. Local infee- 
tions of either the soft tissues or the bone were found more frequently, however. 
Vancresson (1916) mentioned that late infections of the bone had the greatest 
analogy to prolonged osteomyelitis. Generally there was a chronic fistula 
leading to an area of bone necrosis, a sequestrum, or foreign body. These were 
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located by x-ray examination. Infections were generally treated by continu- 
ous, multiple deep irrigations, and especially by the Carrel-Dakin method 
(Sweet, 1917; Dakin et al., 1917) for which excellent results were claimed. 
Fisher (1916), at the suggestion of Dakin, used a 2 per cent aqueous solution of 
chloramine for wounds of the mouth and jaws. The solution was injected 
every hour through tubes inserted through the wounds to the infected area 
(Fig. 50). Others, however, preferred the use of antiseptic pastes. Morrison 
(1917) developed a treatment which was a modification of the use of Beck 
paste. The paste was made of the following: 


Bismuth subnitrate, 1 part 8 oz. 
lodoform, 2 parts 16 oz. 
Paraffin, g.s. to make a soft paste 8 fl. oz. 


The paste was placed into the wound and covered with a dressing. Black 
(1919) mentioned the following advantages: it required no redressing, except 
after a long period; there were no solutions to soil the bed; and the paste was 
especially applicable in fracture cases where splints were necessary. 

As was pointed out by Sir Berkeley Moynihan (1917), surgeons in World 
War I were well aware that, in addition to antiseptics, thorough mechanical 
exposure combined with perfect cleansing was ‘‘the supreme necessity in all 
cases.”’ This included excision of all contaminated, infected, and dead parts, 
as well as removal of all foreign bodies. In addition, full emphasis was laid 
on the paramount importance of complete immobility of injured parts. This 
treatment was carried out with modifications, and specifically emphasized by 
Valadier, Kazanjian, Ivy, and others. Trotter (1918) stressed early treatment 
with full surgically secured access to the fracture in order to limit hemor- 
rhage, sepsis, and necrosis, and to obtain a limited and relatively aseptic scar. 

Reduction and Immobilization of Fractures.—It was recognized that frag- 
ments should be fixed in correct position as soon as possible; articles dealing 
with this subject are numerous. Rubbrecht (1916), who was attached to the 
ambulance Ocean of the Belgium Red Cross, believed in using retaining ap- 
plianees divided into two or more parts (as many as there were principal frag- 
ments), which were then reduced by intermaxillary force by the use of metal 
and occasionally rubber ligatures. Pope (1917) described an ingenious ap- 
paratus for stabilization of the mandible in case of loss of part of the ramus and 
angle of the jaw. Harrison (1917), Dental Surgeon to the Anglo-Russian Hos- 
pital, published a very interesting article describing easily constructed wire 
splints to be used chiefly in first-aid treatment in field hospitals, These splints 
were designed by Tigerstedt of Kiev, and were easily made of German silver 
wire. Corrections of the fractured parts were made either by means of elastics, 
or by bending the wire with pliers. Many examples were given of which two are 
reproduced (Figs. 25 and 26). 

Ivy (1918), in a collective review, stated that the metal band and wire splint 
were in general use for the fixation of the fragments of the mandible in their 
normal position in relation to the upper teeth in the majority of cases of gunshot 
fractures. These appliances consisted of stout wire spanning the gap where 
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teeth or tissue had been lost, and they were attached by crowns or bands to 
sound teeth. 

Splints and appliances of various types were described by almost all writers 
of this period. Some of them deal with this subject predominantly. Dolamore 
(1916) made a plea for the early use of splints in cases of multiple or single 
simple fractures, as well as in fractures accompanied by destruction of bone and 


Figs. 25 and 26.—Wire splints for first-aid treatment. (After Tigerstedt, Kiev, Russia.) 


Fig. 27.—Splint with extension arms for aoett traction. (After Hopson, Brit. D. J. 37: 359, 
1 


overlying soft tissue, to prevent facial deformity in anticipation of later plastic 
operations. Hopson (1916) ineluded the use of elastie traction on interdental 
splints, applied with long arms used as levers, and extending out of the mouth 
(Fig. 27). He also recommended stretching and sliding plates to foree the jaw 
into occlusion if there was lateral deviation. 

During the first episode of World War I, the War in Serbia (1914-1915), 
Poulio (1919) emphasized the importance of perfect fixation with the teeth in 
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normal occlusion. For fractures consolidated in a false position he reeommended 
*“‘eleavage’’ and fixing the fragments anew in proper alignment. If, after 
perfect fixation, with suppuration eliminated, consolidation did not occur after 
three months, pseudoarthrosis resulted; this, he stated, could be eliminated only 
by means of a bone graft. 3 

The care of patients at a casualty clearing station was discussed by Mendel- 
son (1918). It consisted first of the primary treatment for shock, hemorrhage, 
and respiratory obstruction such as is often caused by edema of the tongue, 
lips, and floor of the mouth. Next came treatment to prevent secondary com- 
plications such as pneumonia and local sepsis. Then douches of saline solution 
were given at least every two hours, local antiseptics were applied, and the parts 
were put at rest with splints and chin supports. A thorough examination was 
made, including roentgenograms to locate the presence of foreign bodies, to de- 
termine the number and types of fractures, and to locate the presence of roots of 
teeth between the fractured parts. The cases were divided into those that could 
be splinted with ready-made appliances, and those that required a specially 
constructed apparatus. In the clearing station only a foundation could be laid 
for further treatment. 

Reports from the Dublin Base Hospital No. 83 at Boulogne were published 
by Valadier, a Frenchman serving as a medical officer in the British Army. 
Valadier and Whale (1917) reported on 1,010 cases of jaw and facial injuries. 
Illustrations of twelve cases of serious injuries demonstrated how gradual prog- 
ress was achieved through the use of ingenious splints, the careful preservation 
of valuable tissue, and the patient’s waiting for the right time to present himself 
for the successive steps of the surgical procedures. In general, these authors 
concluded that the primary closure of the wound is undertaken too late and all 
subsequent stages are undertaken too early. 

The Department of Oral and Plastic Surgery at Queen’s Hospital, Sidcup, 
England, had, as surgeon-in-chief, Gillies (1920), whose work embraced some 
of the most remarkable facial restorations done during the war. He published 
the results of his early work with King in 1917 and 1920. His monograph 
Plastic Surgery of the Face is a classic. In his hospital, which was placed on 
an ‘‘Imperial basis,’’ Gillies had the cooperation of Waldron and Risdon 
(Canadian Section), Newland (Australian Section), and Pickeril (New Zea- 
land), as well as Blair, who arrived in 1918 with an American contingent 
among which was Ferris Smith. Blair published his own experiences with face 
and jaw injuries in 1920. Fry was the chief dental surgeon and wrote a chap- 
ter on the use of prostheses in relation to plastic surgery for Gillies’ book. 

At the Southern General Hospital, Birmingham, England, Parrott (1918) 
wrote that practically all cases arrived in a state of sepsis, more or less acute, 
so that irrigations and dressings to prevent extension of the infective process 
had to be used. Trismus caused by wounds was general and presented a seri- 
ous obstacle to the preparation and insertion of splints. Trismus was treated 
with mouth gags and spring clothes pegs, or by stretching under nitrous oxide 
anesthesia, and if due to deep cicatrix, by surgical division of the strands of 
sear tissue. Grandison (1918) gave valuable information on the diet and feed- 
ing of the patients. 
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At the Croydon War Hospital, 166 beds were entirely devoted to jaw cases 
when Colyer (1916) wrote his first paper dealing with 204 cases that were 
under treatment during the first six months after the opening of the hospital. 
This paper is well worth studying for its valuable case reports, and a second 
paper by Colyer (1917) is probably one of the most elucidating documents on 
jaw surgery coming from Great Britain. In contrast to other writers, Colyer 
justified the ‘‘sacrifice of teeth’’ in the region of the fracture, ‘‘because,’’ he 
stated, ‘‘they present a focus of infection which considerably increases the 
chances of nonunion... .’’ He pointed out that many eases of delayed union 
were due to neglect of the most elementary surgical principles, such as direct 
wiring in septic comminuted fractures and failure to remove the cause of 
sepsis. He gave cases to illustrate that, in comminuted fractures, the teeth 
near the fracture line had caused delay in union and that union occurred when 
they were removed. This, he stated, justified the practice at the Croydon 
Hospital of removing any source of infection at the earliest possible moment. 
Colyer discussed the treatment of (a) fractures in the anterior part, (b) frae- 
tures in the posterior part, (c) severe fractures of the body of the mandible, 
(d) eases involving considerable loss of the mandible, and (e) fractures of 
the ramus. 

In the Chaptal and Lariboisiere Hospitals in Paris, Sebileau (1917), whom 
Brophy called the untiring, highly skilled surgeon who worked by night and 
day, did some excellent work with Lemaire and Villain (1917), who cooperated 
with him in devising many appliances for the immobilization of the bone frag- 
ments of the jaw. In a very fine article Sebileau (1917) pointed out that there 
was a great difference between the treatment of jaw fractures and fractures 
of the long bones. He stated that the site of the fracture should not be opened 
externally, and that the removal of bone splinters was contraindicated. Jaw 
fractures generally were widely opened and well drained by their own pis- 
position, and constantly flooded by saliva which exercised a beneficial chemo- 
tactic action. The article dealt, however, principally with fibrous union and 
nonunion of fractures, which he stated should be treated by single or double 
osteotomy. This was performed by both external and intraoral incisions 
through which a Gigli saw was used. He stressed adequate retention by 
splints and, when necessary, bone grafting to achieve a satisfactory result. 

In the Second Northern General Hospital, Leeds, England, injuries of the 
face and jaws were treated by Munby, Forty, and Shefford. A report of 200 
cases was published by them (1918) in which they cited the quotation, ‘‘The 
excellence of every art depends upon the complete accomplishment of its pur- 
pose.’’ Judging by the final disposal of their patients, their methods have been 
justified. Of 200 men, 87.5 per cent returned to duty, 6.5 per cent were dis- 
charged from the Army, 3.5 per cent were transferred to other hospitals, 2 per 
cent were admitted as pensioners, and 0.5 per cent died. Shefford (1919) 
described the management of these cases. Sepsis was controlled by constant 
lavage and by the earliest possible treatment of the fractures. Following 
Colyer’s recommendation, teeth were extracted when involved, except in cases 
in which tissue loss was considerable and bony union unlikely. It was recog- 
nized that the power of comminuted particles of bone to generate fresh bone 
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tissue is remarkable, and that therefore these particles should be retained to 
help in the process of ossification and consolidation. 

The Harvard Surgical Unit, which was formed in June, 1915, counted 
Kazanjian among its members. He was made chiet of the dental section and 
was assigned to General Hospital No. 22, British Expeditionary Forces; later 
he was transferred to General Hospital No. 20. Kazanjian wrote many articles 
which were published in the English (1916, 1917, 1918), the French (1916, 1917, 
1918), and the American (1917, 1919, 1920) literature; one of his best early pub- 
lications is found in the War Supplement of the British Dental Journal (1916). 
He based his treatment on a classification of fractures, which is as follows: 


1. Mandibular Fractures 
a. Simple fractures anterior to the last existing tooth 
b. Multiple fractures anterior to the last existing tooth 
ce. Fractures posterior to the last existing tooth 
d. Fractures with missing bony tissue of considerable size 


2. Maxillary Fractures 
a. Simple fractures of the alveolus 
b. Partial fractures of the maxilla 
Fractures with perforation 
d. Fractures of the entire maxilla 
e. Fractures with loss of bony tissue 


Kazanjian obtained exceptionally fine results in comminuted fractures and 
gunshot wounds accompanied by extensive soft-tissue destruction. He _per- 
formed some of the most remarkable plastic operations undertaken during the 
war, and effectively restored horribly mutilated faces. Kazanjian (1920) em- 
phasized the value of various types of prosthetic appliances, which he inserted 
immediately after the injury to support the tissues while they were still soft 
and flexible, and to prevent undesirable adhesions. Kazanjian’s extraordinary 
suecess with badly comminuted fractures was based on the method of suturing 
osseous splinters. This procedure was described in Ash’s Monthly (1918) and 
the Journal of the American Dental Association (1919). Sutures were made 
through the exposed fragments of bone in the mouth; these were then assembled 
by attaching them to a wire or bar fastened to the teeth, as shown in Fig. 28, 
or to a bar extended from a headband (Fig. 29). Even though approximation 
was not possible everywhere, if there was contact the probability of junction was 
very good. The wire sutures were removed after three to four weeks, and a chin 
cap was used to counteract the pull of the depressor muscle on the not yet too 
solid bone. Kazanjian stated that this method safeguarded the facia] contour 
and enhanced the result of later plastic operations, some of which were described 
in the INTERNATIONAL JOURNAL OF ORTHODONTIA (1920). 

Kazanjian’s article in the Journal of the American Dental Association 
(1919) on the early suturing of wounds of the face is very instructive. He de- 
scribed the unfortunate results of injudicious primary suturing, but stated that 
there was a broad scope for early secondary suturing (from five to twelve days 
after injury) when the bony fragments have been fixed and sepsis has been con- 


trolled. 
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Fig. 28.—Kazanjian’s splint for comminuted mandibular fracture. (From Kazanjian, J. A. 
M. A. 73: 1268, 1919.) 


Fig. 29.—Kazanjian’s splint for comminuted fractures of the maxilla. (From Kazanjian, 
J. A. M. A. 78: 1269, 1919.) 
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In the Dental Section of the American Ambulance at Neuilly (Paris), 
France, Chief Dental Surgeon Hayes and his associate, Davenport, treated a 
large number of difficult and interesting cases which were faithfully reported 
in a series of articles in the Dental Cosmos (1916). These are well worth 
studying for the description of ingenious methods used to reduce unusual 
fractures and treat disfiguring wounds. Le Cron (1916) described some of 
the splints used for treatment, which, he stated, were especially important in 
bone-grafting operations in which the jaws should be held rigidly together. 
The Dental Department of the United States Army Hospital No. 11, Cape 
May, New Jersey, published a résumé of the treatment of ununited fractures 
of the jaws. In the article written by the Chief Dental Surgeon, McCauley, 
and his assistant, Worthley (1919), it was pointed out that an interdental 
splint should always be used in fractures of the mandible with large loss of 
bony substance or extensive comminution, and especially if molars are present 
which can be used as points of fixation. These splints were made of cast alum- 
inum and were locked by a pin and tube device, which allowed rapid opening 
of the jaw in an emergency (vomiting) or for the treatment of intraoral com- 
plications, but gave solid fixation which is needed especially in bone grafts. 
Hospitals for jaw injuries in Germany contributed considerably to the sub- 
ject under discussion. Dolamore, in the War Supplement of the British Dental 
Journal (1916), gave a résumé of important German publications. The Ger- 
mans, according to a Swiss publication, had realized that better results could 
be obtained in special hospitals. They established jaw hospitals in Leipzig, 
Berlin, Diisseldorf, Strassburg, Hanover, and Heidelberg. All the contributors 
to the German literature condemned wiring of the bone, and the immediate 
suturing of wounds likewise was not approved until a splint had been inserted. 
Bands and bars were applied to the teeth if the condition of the patient pre- 
vented the taking of an impression; otherwise metal cap splints, Hammond 
splints, and east tin splints were used. The displaced fragments, when the 
fractured parts were not freely movable, were brought into place by traction 
with elastic bands, by pressure from a screw fastened to a divided splint, and 
by two metal lever arms, similar to that shown in Fig. 27. Plastic operations 
were extensively described but are not within the scope of this review. 


BONE GRAFTING 


Bone grafts were discussed in most of the important articles on the treat- 
ment of war injuries to the jaws. Among the most outstanding are papers 
published by the following surgeons: Morestin (1915), Horsley (1916), Me- 
Williams (1917), Du Bouchet (1917), Cavalié (1917), Imbert and Réal (1917), 
Sebileau (1917), Gallie and Robertson (1918), Fry (1918), Cole (1919), Ivy 
(1918 and 1920), Lyons (1919), Shefford (1919), Lindemann (1916), Tainter 
(1919), Waldron and Risdon (1919), and Brown (1920). A superb monograph 
was published by Gillies (1920). 

Jones (1916) set forth the following principles for the transplantation of 
bone: 

Nutrition of the graft must be secured by perfect hemostasis because a 
mass of blood clot around the graft endangers its life. 
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Asepsis must be perfect because toxins if virulent will cause death of the 
bone cells in a graft. 

The bed for the graft should be prepared so that rapid adhesion and or- 
ganization may take place between the graft and the bone. The bone should 
be open at the point of contact, and the soft tissue surrounding it should be 
brought around the implanted part. 

Perfect immobilization is a very important factor for early vascularization 
and union, and only when the bone is firm and beginning to ossify should 
function be allowed to stimulate growth and development of the graft. Fune- 
tion, however, should be restricted to the very mildest form of motion. 


Although the principles of bone grafting were discussed earlier, and an 
occasional bone graft practiced in the mandible, it was not until World War I 
that definite procedures were established. According to Shefford (1919), 
Lindemann reported that he had performed 282 cases of bone grafting in his 
station at Diisseldorf, claiming complete success in 60 per cent, with varying 
degrees of improvement in the remaining 40 per cent. Cole (1919) of London 
quoted thirty cases of sliding grafts with complete success in 70 per cent. 

Some of the views of this period on various aspects of bone grafting were 
as follows: 

When to Use Bone Grafts—All authors (supra) agreed that bone grafts 
should be used in cases in which bony union had failed to occur, in which a 
so-called pseudarthrosis existed, and in cases with great loss of substance. 
Ivy put down the following requirements: operation should be performed 
only (a) in the absence of local inflammatory or other pathologie conditions ; 
(b) if communication with the oral cavity can be avoided; and (c) if perfect 
immobilization is assured by fixing the lower teeth to the upper. Shefford 
stated, in addition, that the best results were obtained if both fragments con- 
tained teeth to produce absolute immobilization. 


Types of Bone Grafts—The following types have been recommended : 


1. Osteoperiosteal graft 
2. Sliding graft or pedicle graft 
3. Thick free autogenous graft 


The osteoperiosteal graft may be used in connection with freshening of the 
fragments when the bone is in good position but has failed to unite. The graft 
is a thin layer of bone with periosteum, taken from the anterior internal sur- 
face of the tibia. According to Fry, dental splints must be worn to hold the 
fragments immobilized from two to two and one-half months. If not enough 
teeth are present, direct bone wiring is required. This method was also strongly 
advocated by Delaniere (1921). 


The sliding graft was championed by Cole, Chief of the Maxillofacial De- 
partment of King George’s Hospital, and by Tainter who worked with him 
and later used it in his own service at General Hospital No. 40. Together they 
performed more than fifty operations in which success was practically assured. 
Tainter used a modified detachable Gunning splint to secure immobilization 
of the jaw. He found the open-mouth position of value in such operations, 
for it facilitated feeding and eliminated muscular trismus. He stated that 
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liberties can be taken with a pedicled graft which would not be tolerated with 
a free graft. Interosseous wiring was used to unite the fragments except in 
edentulous jaws, in which circumferential wires were applied. The prepara- 
tion of a sliding graft in the anterior part of the mandible is shown in Fig. 30. 
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Fig. 31.—Free autogenous rib graft. (From Lyons: Fractures and Dislocations of the Jaws, 
after Gallie and Robertson.) 


The free autogenous graft consisted of a piece of bone with periosteum. 
It might be taken from the tibia, the ribs, or the ilium. Lyons described the 
method of Gallie and Robertson, who inserted a piece of a rib 3 inches long— 
generally the seventh rib—into a saw cut along the inferior border of the 
mandible about 4% inch deep and extending from 1 to 1% inches back from 
the end of the fragments. The piece of rib was split and inserted with the 
smooth side toward the mouth; the cancellous surface was faced outward and 
was sunk somewhat below the surface of the jaw (Fig. 31). The depressed 
bridged area was filled out with bone from the remaining part of the rib, 
which was placed into the gap with the smooth side facing out. Drill holes 
were made on each side for the use of kangaroo tendon unless the jaw could 
be well stabilized; in this case the graft was self-retaining and was wedged 
into the cuts made in the jaw by tapping. 
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Gillies preferred the straight block graft. If the loss included the whole 
of the ramus, a piece of the seventh or eighth rib including the costochondral 
junction was used. The bony portion was wired to the freshened anterior 
fragment. The costal end projected into the glenoid fossa and formed a false 
joint (Fig. 32). For less extensive loss of bone, Gillies believed that the main 
source of bone should be the ilium. Grafts from the crest of the ilium were 
used at Queen’s Hospital at Sidcup, England (Risdon, 1922), and were also 
recommended by Brown who secured the graft with kangaroo tendons. The 
graft from the crest of the ilium, he stated, is particularly useful if a curved 
graft is required. Ivy preferred a piece of bone the full thickness of the crest, 
cut to fill exactly the gap between the fragments, and secured by means of a 
silver wire. He stated that this method is especially suitable if immediate 
rigidity is desired, if fixation by splints is not dependable, and if the loss of 
bone has caused a deformity. 

Waldron and Risdon also preferred to form their graft from the iliae crest. 
They attached the graft to the jaw by means of wires, fixing it firmly into 
position. 


(After Gillies: Plastic Surgery of the Face.) 


Fig. 32.—Rib graft to replace ramus. 


Billington (1918) reported on the bone grafts done in association with 
Parrott in the Jaw Center at the First Southern General Hospital. He adopted 
a graft overlapping the freshened surfaces of the bone fragments, a so-called 
onlay graft. He remarked that tibial grafts are brittle, and while he first used 
a split rib, later he favored the anterior superior spine of the ilium, with the 
crest as far back as necessary. The detached piece of bone was often beveled 
and placed on its bed in such a way that the ends overlapped the gap by an 
inch, resting on prepared raw surfaces in the fragments. The advantages of 
the overlapping were the broad lines of bony contact, which eliminated the 
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risk of separation if the size of the gap was increased by the introduction of the 
dental splint, or other circumstances causing a displacement of the fragments 
of the jaw. Parrott (1938-1939) stated that the simple laying-in of the graft, 
which is left free until healed over, proved, in Billington’s hands, 100 per cent 


successful in obtaining osseous union. 

Methods of Fixation of the Mandible.—Since a great deal depended on 
complete immobilization, which of course is most difficult in fractures at the 
angle of the jaw, the cast pin and tube splint shown in Fig. 33 (Waldron and 
Risdon) gave the best results. For the edentulous patient, a Gunning splint 
with circumferential wiring has been universally recommended. The splint 
should be prepared and attached before the operation and locked as soon after 
as is safe, if general anesthesia is used. 


Fig. 33.—Immobilization of jaw with cast pin and tube splint for bone grafting. (After 
Waldron and Risdon, Proc. Roy. Soc. Med., Sect. Surg. 12: 11, 1919.) 


Methods of Attaching the Graft.—The best method for fixation of the graft, 
Imbert stated, was that of pointing the ends of the graft and thrusting them 
into the fractured extremities, which dispensed with all artificial and metallic 
means of fixation. The Germans, especially Lindemann of the Diisseldorf 
Clinic, took recourse to a great deal of grafting. According to Dolamore 
(1916), they also cut the ends of the graft cone-shaped or wedge-shaped, and 
slid them into notches cut in the stump. They implanted pieces from 5 to 8 em. 
long, and insisted that the essentials of success were absolute fixity, a small 
operating wound (only ends of the bone stumps exposed), and the imbedding 
of the graft in the surrounding soft tissue before the skin wound was closed. 
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On the other hand, Waldron and Risdon, after experimenting with pegs, steps, 
and dovetailing to obtain autofixation, came to the conclusion that the simpler 
methods were better. They did not like the peg and hole fixation because it 
was difficult to perform, and often destroyed the endosteal tissue which was 
of great osteogenic importance. They attached the graft by means of wire, 
Obviously Gallie and Robertson’s method of grafting was the most satisfac- 
tory from the point of view of fixation of the graft because, as was stated, 
no means of wiring was needed in most eases, and still the contact made was 
good. 

Postoperative Treatment.—According to Waldron and Risdon, patients 
should be kept in bed on a liquid diet. Iliae crest cases, they stated, should 
not be allowed to get up for from ten to fourteen days. In fifteen out of twenty- 
three bone grafts, the facial incision healed per primam. In two, slight sup- 
puration made it necessary to remove the wires; in four cases the grafts had 
to be removed. The splints were kept in the mouth for two months at least. 
The roentgen findings governed the time of removal. Ivy, in Annals of Surgery 
(1920), gave a tabulation of 14 osteoperiosteal, 4 pedicle, and 6 iliae grafts 
applied to the mandible; of these, 19 were successful. Four of the failures 
were due to incomplete regeneration, and two failures were due to suppuration. 


THE TREATMENT OF FRACTURES BETWEEN WORLD WAR I 
AND WORLD WAR II* 


In this period new developments in locomotion contributed a great deal 
to the ever-increasing number of accidents involving passengers in vehicles 
driven by internal combustion engines, as well as to pedestrians and bystanders 
alike. The automobile and the airplane both contributed their share of frac- 
tured jaws. Kazanjian (1933) published a special paper devoted to ‘‘The 
Treatment of Automobile Injuries’’ and their complications. 

All classes of the population were equally exposed so that these injuries, 
which before occurred only to drunkards who became involved in brawls and 
were driven in the police ambulance to the emergency ward of a hospital, 
became more and more numerous among private patients. The treatment of 
fractures, therefore, became an important part of the practice of an oral 
surgeon. Consequently, the result of the treatment was more carefully con- 
sidered, since many cases became medicolegal ones that meant larger judg- 
ments against insurance companies if the treatment resulted in permanent 
disability; also the more fastidious patients themselves demanded the best 
obtainable cosmetic as well as functional results. 


ANALYSIS OF A SERIES OF FRACTURES OF THE MANDIBLE 


Several articles containing an analysis of a series of fracture cases ap- 
peared in the dental literature in this period. These related in most instances 
to the mandible. The series will be referred to by numerals in the tables to 


*Part of this Section, including text, tables, and illustrations, appeared in Surgery, Gyne- 
cology and Obstetrics, International Abstract of Surgery, April, 1944, and is reprinted here by 
permission, 
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follow. One report published in 1915 will be included for the sake of com- 
pleteness. They are shown in Table I. 

The sex incidence was of some interest. As would be expected, there was 
a gradual increase in the percentage of females, which could be ascribed to the 
general use of the automobile and the participation of women in sports. 

The age incidence was mentioned by most of the writers and was quite 
consistent. The largest percentage of fractures occurred between the ages of 
20 and 50 years. Fractures in children under 10 years of age accounted for 
only 1 to 6 per cent. 


TABLE I 


AUTHOR YEAR NUMBER OF CASES 
1. Dunning 1915 1,065 
2. Ivy and Curtis 1926 100 
3. Reiter 1928 50 
4. Schmutziger 1929 179 
5. Dean 1930 50 
6. Woodard 1931 50 
7. Winter 1934 200 
8. Weisengreen and Levin 1936 60 
9. Asbell 1939 115 
10. Haynen 1939 669 


. Doherty 1940 100 


TABLE IT 


ANALYSIS OF SEX INCIDENCE OF FRACTURES IN PERCENTAGES 


ANALYSIS YEAR MALE FEMALE 
1 1915 93 7 
2 1926 90 10 
3 1928 92 8 
4° 1929 96 4 
5t 1930 100 mie 
6 1931 82 18 
7 1934 92 7.5 
8 1936 71 29 
9 1939 70 30 
10 1939 
11 1940 88 12 


*In Switzerland. 
+U. S. Marine Hospital. 


TABLE IIT 


ANALYSIS OF CAUSE OF FRACTURES IN PERCENTAGES 
(Computed from data contained in the various articles) 


ANAL- FISTS AS- BI- | HIT BY 
| | crows | FAULS | | | |SPORTS| TRAC- | CELLA- 
TION NEOUS 
1 1915 46.5 13.0 0.2 2.1 0.5 37.7 
2 1926 49.0 14.0 8.0 3.0 5.0 21.0 
3 1927 54.0 3.0 37.0 10.0 2.0 
4* 1929 0.7 6.2 20.0 4.4 17.0 25.9 §.1 20.7 
5t 1930 38.0 10.0 28.0 9.0 34.0 
6 1931 58.0 18.0 18.0 4.0 
7 1934 - 62.5 11.5 3.0 7.5 
8 1936 35.0 3.3 60.0 
9 1939 25.4 17.4 30.7 13.9 
10 1939 90.0 4.0 1.0 0.5 4.5 
11 1940 47.0 17.0 8.0 10.0 1.0 17.0 


*In Switzerland (Swiss Accident Insurance Company, “Suval”), 
+U. S. Marine Hospital, 
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TABLE IV 


ANALYSIS OF TYPE OF FRACTURES IN PERCENTAGES 


ANALYSIS | YEAR | SINGLE | DOUBLE | TRIPLE | MULTIPLE 
1 1915 89.0 10.0 0.5 0.1 
2 1926 68.0 31.0 1.0 
3 1928 64.0 34.0 
4 1929 
5 1930 62.0 32.0 6.0 
6 1931 56.0 42.0 2.0 
7 1934 63.0 34.5 2.5 
8 1936 70.0 25.0 5.0 
9 1939 66.1 16.5 4.3 2.6 

10 1939 71.3 28.7 
11 1940 31.0 2.0 


TABLE V 


ANALYSIS OF SITE OF FRACTURES IN PERCENTAGES 
(Computed from data contained in the various articles) 


ANAL- SYM- INCISOR | CANINE PRE- MOLAR CON- 
YSIS PHYSIS | REGION | REGION | MOLAR | region | ANGLE | RAMUS) 
REGION NOID 
1 1915 6.5 16.5 17.0 21.25 53.75 5.0 0.8 0.2 
2 1926 8.8 30.80 8.80 44.1 73 
3 1928 
4 1929 13.3 8.1 11.9 12.50 22.20 11.9 11.9 185 
5 1930 16.1 12.90 9.70 58.1 3.3 
6 1931 7.5 10.6 22.70 21.10 33.3 3.0 0.15 
7 1934 10.3 5.6 14.3 13.40 33.40 18.2 0.8 3.2 
8 1936 5.0 
9 1939 5.2 9.0 20.15 22.38 20.9 3.2 9.0 
10 1939 7.2 31.60 8.40 43.6 0.2 6.5 2.1 
11 1940 15.1 30.30 48.4 3.0 3.0 


Statistics regarding the cause of the fractures were of interest, especially 
if they were compared with the period of time in which the reported accidents 
occurred. The places where the injuries occurred, however, and even the loca- 
tions of the hospitals where the patients were treated might be of considerable 
influence on the data collected for comparison. 

The type of injury was classified differently in the various reports. 
Table IV gives an analysis of those authors who reported whether the fracture 
was single, double, or multiple. In many eases of double or triple fracture, 
the condyle was involved. Asbell reported 3 such cases, Dean 9, Ivy and Curtis 
24, Woodard 12, and Haynen 28. 

The degree of injury and the presence of complications are of great im- 
portance in the treatment of fractures. Among Asbell’s 115 eases there were 
25 compound and 14 comminuted fractures. Dean reported among his 50 cases, 
1 with cellulitis, 3 with osteomyelitis, 33 with teeth in the fracture line that 
were removed on admission or before, and 8 with syphilis; in 4 eases the frac- 
ture extended through impacted unerupted teeth, but retention did not influ- 
ence the healing disadvantageously. 

The location of the fracture is of importance in the treatment. It has 
been thoroughly tabulated by many of the analysts (Table V). 

It is evident that fractures of the coronoid process are very rare. Condylar 
fractures may easily be overlooked, especially in multiple fractures and when 
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they are asymptomatic or not demonstrated in the x-ray picture. Special 
x-rays should be taken routinely to show the condyles in anterior and lateral 
views. 


IMPROVED METHODS OF TREATMENT OF MANDIBULAR FRACTURES 


Some methods used before World War I were improved upon; others were 
simplified so that adequate fixation could be obtained by means of appliances 
which required a minimum of technical work and gave maximum results with 
less discomfort to the patient. 

The following were essential requirements for the selection of a method 
for the treatment of jaw fractures as set forth by Winter in 1934: 

1. Good immobilization of the fragments. 
Perfect occlusion of the teeth. 
Simplicity of application. 
Cleanliness. 
Comfort to the patient. 

Appliances which were cemented to the teeth were difficult to take off and 
did not permit the removal of a sequestrum, the extraction of a tooth which 
might have become diseased, or irrigation of a wound. Rubber or east splints 
covering the teeth were also unhygienic and prevented the observance of the 
occlusal contact of the teeth; also, they did not allow gradual adjustment of 
the fracture, which in old fractures is often the only means of bringing the 
fragments into proper alignment and the teeth into normal occlusion. The 
methods of treatment most commonly used in this period are given in Table VI. 
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TABLE VI 


ANALYSIS OF TREATMENT METHODS IN PERCENTAGES 


SPLIN 
WIN- cUM 
MAX- | EYE- ELAS- om BAR- | pep. | PI 
ANAL-| | LET | ARCH TIC | TON | py. | RECT 
YSIS LARY | METH-| WIRES| TRAC-| “| srn~gug | INTER | KINGS- | panp- WIR- 
ENKO DENTAL | LEY TIAL 
LIGA-| OD TION 4 AGE ; ING 
ARCHES WIR- 


1 1915 
2 1926 79.0 10.0 6.0 2.0 1.0 
3 1928 
4 1929 
5 1930 90.0 6.0 4.0 
6 1931 42.0* 38.0 
7 1934 720 1.5 17.0 9.5 
8 1936 90.0 10.0 
9 1939 35.6 1.0 10.4 3.4 

10 1939 52.7 30.3 3.3 13.7 
11 _1940 52.0 


*Gilmer arches. 


CLASSIFICATION OF MANDIBULAR FRACTURES 


A classification of mandibular fractures according to their relation to ex- 
isting teeth was suggested by Kazanjian in 1916. This classification has the 
practical advantage that it relates to treatment methods. A modification was 
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published by Kazanjian and Thoma in 1938. It relates to treatment and is as 
follows: 

1. Fractures with sound teeth on either side of the fracture line. 

2. Fractures with sound teeth on only one side of the fracture line. 

3. Fractures of edentulous jaws, or jaws with no serviceable teeth present 
in either the upper or lower jaw, or both. 


THE TREATMENT OF MANDIBULAR FRACTURES 


Intermazxillary Ligation.—This method seems to have been given the pref- 
erence in the series of fractures reported in Table VI. It was first introduced 
by Gilmer in 1887. Several variations have been suggested. The best known 
was the so-called ‘‘eyelet method’’ developed by Eby (1920) and Ivy (1922). 


Fig. 36.—Eyelet wiring (wire 


(Oliver, 
passed through loop). 


Fig. 35.—Eyelet wiring 
Eby, Ivy method). 


This was an improvement of the Oliver method deseribed before, which was 
adapted by Silverman for vertical wiring, but instead of depending on a wire 
placed around two teeth and passed through the loop to be attached to the 
opposite jaw, as shown in Fig. 34, the loops were attached to the upper and 
lower teeth separately and secondary wires were used for intermaxillary liga- 
tion (Fig. 35). Angle’s brass ligature wire, gauge 0.02, was used. This method 
had the advantage that if it was necessary to open the mouth, it could be 
accomplished by cutting only the secondary wires which were easy to replace, 
while the wire on the teeth remained intact. A further improvement prevented 
the eyelet from slipping back deep into the interdental space while the wire 
around the teeth was tightened; it consisted of passing one of the original 
wires through the loop (Fig. 36). 

Risdon (1936) described a twisted type of arch wiring. The wire was 
placed around the right second molar and twisted on itself until a twisted 
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cable extended as far as the central incisor. The same procedure was repeated 
on the left side, after which the two cables were twisted together in the 
median line. Thus, a fairly firm arch was made for either the upper or lower 
jaw. Individual teeth were then wired to this arch, and interdental splinting 
could be accomplished by connecting the two cables with secondary wires. 
Dental Splints——New types of splints have been devised with the point in 
view of overcoming some of the inherent disadvantages of a dental splint. 
Splints attached to the teeth were efficient because of the greater strength and 
security which they gave to the fractured jaw. If sufficient teeth were present, 
patients might even be allowed to eat soft food if the fracture was a simple 
one. Such splints made of vuleanite or cast silver, in one or two pieces with a 
hinge and locking device, were still favored by Risk in 1941. Willet (1928) 
described a cast splint made up of a row of overlays which did not irritate 
the gingival margin and interdental tissues. Morgan (1934) deseribed an 
improved splint for fractures of the upper jaw. It was made of a Gilmer arch 
bar, to which were soldered the Marshall tubes for insertion of the Kingsley 
wings (Fig. 37). To Morgan’s splint, however, were added palatal bars and 
occlusal rests which gave greater rigidity and more stability. Such splints 
were hygienic and allowed closed observation of the occlusion. <A similar 
splint, cast in its entirety except for the tubes which were soldered to each 
side, was described by Thoma (1942). 


(After Thoma: Trau- 


Fig. 37.—Upper arch wire with Marshall tubes and Kingsley wings. 
matic Surgery of the Jaws.) 


Splints were also useful in fractures of edentulous jaws. The Gunning 
splint has remained in use, and it was recommended that splints be improvised 
by wiring together the two dentures, if the patient wore them; they could then 
be placed in the mouth and the jaws held in position with a bandage. Band- 
ages with elastic traction were recommended by Gingrass (1938), Dingman 
(1939), and A. H. Miller (1941). The latter used a skull cap or surgeon’s cap 
with a rubber dam fastened to the cap with safety pins. Kazanjian (1933) ree- 
ommended a Barton bandage reinforced by elastics attached at each side of the 
face with adhesive strips. Mead (1934) advised the use of the plaster head 
cap of Scogin (1928) with a rubber dam strapped on around the chin. 
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Circumferential Wiring.—A great improvement in the use of splints for 
fractures of edentulous mandibles resulted from the introduction of cireum- 
ferential wiring, as first advocated by G. V. Black and deseribed by Ivy (1922), 
Goodsell (1930), Bender (1936), Addison (1938), Jones (1939). Parker (1939), 
Thoma (1942), and Doherty (1943). The instrument used to introduce the 
wire varies; some like the cannula of a troear, others use an eyeleted trocar, 
a ligature carrier, or a curved hypodermic needle (Fig. 64). For wire, 16 
gauge silver wire was first used, but 22 gauge stainless steel has today re- 
placed the former. It is fastened over the patient’s artificial denture or a 
vuleanite or metal splint which is made to fit the alveolar ridge. 


Fig. 38.—Reduction of mandibular fracture by elastic traction. (After Ivy and Curtis.) 


Elastic Traction—The gradual reduction of fractures by intraoral and 
intramaxillary traction was first described by Darnall in 1923. It was used 
in eases in which immediate reduction was not possible either because of frag- 
ments held in a displaced position by muscle spasm, or because the fracture 
had consolidated to a greater or lesser extent as the result of delayed treat- 
ment. The appliance used for intermaxillary traction was a modified Gilmer 
arch applied to both: the upper and lower teeth. Lugs soldered to the bar 
pointed up or down respectively, and served to attach small elastic bands 
(Fig. 38). Darnall pointed out that an additional advantage of using elastics 
in the Navy lay in the fact that they were easily removed, or if reduced in 
number, the patient could foree his jaws apart by grasping the chin and pull- 
ing it down in ease of sea sickness. This also applied to all wounded men 
transported by ship or plane. Moorehead (1934) stated that he used elastic 
traction in practically all cases in which reduction was required, and that the 
mechanism employed served equally well for immobilization. Winter (1934) 
introduced a prepared splint which could be easily shaped to conform to the 
outline of the dental arch, to which it was attached by fine wires ‘passed 
around most of the teeth. Round lugs served for the attachment of elastic 
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bands. Kazanjian described a simplified method of affixing rubber bands. He 
formed buttons from:wires passed aroundstwo adjoining teeth; these wires 
were twisted until they werd wound inte:a knot (Fig. 39). The method was 
described in Kazanjiam:and Thoma/’s chapter’ on ‘‘Fractures of the 
Bones’’ in Seudder’s:The Treatment of Fractures (page 370). 


Fig. 39.—Kazanjian buttons. (After Thoma: Traumatic Surgery of the Jaws.) 


The Posterior Edentulous Fragment.—In fractures behind the dental arch, 
which were very common, marked upward, forward, and lateral displacement 
of the ramus was found. 

*‘During World War I,’’ wrote Waldron (1942), ‘‘attempts were made to 
hold down the posterior fragment by means of a screw passed beneath the 
zygomatic arch into the coronoid process, or by the insertion of a nail beneath 
the zygomatie arch and above the mandibular notch.”’ 

Following this, other methods were devised to counteract the muscle pull 
which caused this displacement, and to reduce and stabilize the fragment of 
the mandible. Various controls by means of intraoral splints have been de- 
vised. They were shown in Dorrance’s Historical Exhibit of the Treatment 
of Jaw Fractures, which was presented at the American Dental Association 
meetings in 1937 and 1938. Lenormant and Darecissae (1927) described a 
method of drilling a hole into the posterior fragment on both sides at the angle 
of the jaw, and passing a wire through the skin. The ends of the wire were 
connected by rubber elastics across the back of the neck. Ivy and Curtis 
(1931) suggested the attachment of the wire by means of elastics to a hook 
in a plaster cap. The procedure of Ivy was recommended by Doherty (1937) 
and Dingman (1939). Dorrance stretched a wire from an intermaxillary metal 
splint, from which a bar extended out of the mouth to the angle of the jaw, 
hugging closely the surface of the face. Here the wire was attached to a 
vitallium pin inserted into the angle of the jaw through the skin. Gross (1943) 
described a similar appliance. MacGregor (1940) used an apparatus attached 
to a plaster cap from which an arm descended, holding a swivel rod. This rod 
held the wire which was inserted into the angle of the jaw. The appliance 
allowed more accurate adjustment than those described heretofore. Blair 
(1923) constructed an appliance for intraoral support of the ramus in the form 
of a splint with a jackscrew and silver points engaging the lower part of the 
postmolar triangle. Thoma (1926) described a screw extension from a max- 
illary splint that could be regulated, while Kazanjian (1933) preferred a splint 
attached to three posterior mandibular teeth, which had a 16 gauge wire ex- 
tending to the ramus with one or two prongs which prevented upward dis- 
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placement of the posterior fragment. This simple arrangement is shown in 
Fig. 40. Waldron mentioned the use of a grooved splint extension, and Aufder- 
heide (1934) described a lug. 

Open Reduction.—Direct wiring has generally been condemned by writers 
of this period. Ivy (1922) stated that direct osseous wiring and the use of 
bone plates caused osteomyelitis and sequestrum formation, because most frae- 
tures were compounded into the mouth; furthermore, he added that they gave 
insufficient stability. Berger (1927) agreed that both fixation by means of 
silver or bronze wires applied through drill holes, and the use of metallic 
plates (Lane plates) attached to the bone across the fractures not only have 
invariably failed to secure union, but also have caused necrosis and loss of 
considerable bone. Waldron (1942) wrote that direct surgical wiring has been 
so frequently followed by postoperative infection, necrosis, sequestration, and 
nonunion, that this method has been largely abandoned. Kazanjian (1933), 
in contrast to the others, reported success with-intraoral osseous sutures, which, 
he stated, were much simpler to apply than sutures requiring an external in- 
cision. He let the wires protrude through the mucous membrane for drainage. 


Fig. 40.—Splint with extension wire to control —. (After Kazanjian, J. A. D. A. 20: 
757, 1933.) 


Bone Grafts—We have seen that methods of bone grafting were developed 
during World War I in response to the need for a satisfactory way of securing 
union in difficult cases, and replacing lost osseous structure. Ivy and Epes 
(1927) pointed out that in civil praetice bone grafting had many applications 
in eases of nonunion and loss of bone from osteomyelitis, and resection for 
neoplasm. They also stated that they did not like the pedicle graft, because 
it eaused undue distortion of the soft tissues of the mouth and neck. They 
considered that the tibia was unsuitable because of the extreme density and 
consequent resistance to penetration of new blood vessels in the process of 
consolidation. Therefore, they limited themselves to the use of osteoperiosteal 
grafts and block grafts from the ilium; the latter are described by Ivy and 
Curtis (1928). Albee and Seldin (1934) deseribed the removal of a slab of 
bone at the angle of the jaw in the case of an ununited fracture, in order to 
make a diagonal straight cut. This slab was left attached to the soft parts. 
A tibial graft was laid against the freshly cut mandible, and after placing the 
jaw slabs against this, the grafts were held in place by the kangaroo tendon 
previously inserted into holes drilled into the two fragments of the bone. 
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FRACTURES OF THE CONDYLE 


Since the beginning of World War I and the development of x-ray ex- 
amination, condylar fractures were diagnosed not only more accurately, but 
also more frequently, because this fracture when occurring with other injuries 
was formerly often overlooked. Riiedi (1928) and Dufourmental (1929) made 
the first comprehensive studies of condylar fractures. 

Complications.—Thoma (1938) classified complications as follows : 

1. Overriding of fragments. 

2. Forward, medial, lateral, and backward displacement of the condylar 
fragment. 

3. Forward, medial, and lateral dislocation of the condyle. 


i 2 3 4+ 


Fig. 41.—(1) Forward, (2) medial, (3) lateral, and (4) backward displacement of neck 
of the condyle. FP, Posterior; A, anterior; L, lateral; M, medial. (From Thoma: Traumatic 
Surgery of the Jaws.) 
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Fig. 42.—(1) Forward, (2) medial, and (3) lateral dislocation of the condyle. P, Posterior ; 
A, anterior; M, medial; L, lateral. (From Thoma: Traumatic Surgery of the Jaws.) 


Of these complications, overriding of the fragments is seen in almost all 
fractures through the neck of the condyle since most of the fractures are of 
the extracapsular type, occurring in the subeondylar area. Forward displace- 
ment is common because of the attachment of the external pterygoid to the 
condylar fragment. Medial, lateral, and backward displacements are due to 
displacement by the overriding mandibular fragment (Fig. 41). Dislocation 
is fairly common because of the free movement of the condyle within the eap- 
sule, so that the force of the trauma may push it out of the glenoid cavity 
(Fig. 42). Bellinger, Henny, and Peterson (1943), in an analysis of 100 cases, 
found overriding with no displacement in 16 per cent, displacement in 57 per 
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cent, a dislocated condyle in 25 per cent, and fracture involving the joint sur- 
face (intracapsular) in 2 per cent of the cases. These complications are dis- 
closed by means of roentgen films taken from different angles; a lateral view 
and an anteroposterior exposure will generally be sufficient for a correct diag- 
nosis. The lateral view should be without interference of the spinal column, 
with a clear view of the ramus and condyle. 

Walker (1942) described gunshot injuries of the condyle. These might 
be so extensive that it would be difficult to classify them except as separate 
entities. Generally they caused comminution of the upper part of the ramus 
including the coronoid process, or comminution of the condyle itself. The 
damage might be intracapsular, and often it involved the glenoid cavity. Such 
injuries were generally fatal because of the vital structures involved. If the 
injured person survived, ankylosis developed either because of the injury itself, 
or because of secondary infection which set in. 

Examination.—Walker (1942) stated that symptoms were absent in some 
cases, while in others swelling and discoloration appeared over the area; pain 
and tenderness were increased by movement; there was inability to masticate 
because of open-bite; and incorrect occlusion, crepitus, and abnormal mobility 
were found. Examination would reveal swelling, inability to ‘incise, trismus 
(marked or absent), and injury on the chin or side of the face. In unilateral 
fractures the chin deviated to the injured side when the mouth was opened ; 
in bilateral fractures forward excursion of the jaw was impossible. Often 
there was hemorrhage from the ear, which indicated injury to the auditory 
canal. Palpation with the fingers in the auditory canal might disclose the 
abnormality. Round (1939) recommended the use of a stethescope to detect 
crepitus. 

Treatment.—In treating condylar fractures, the main effort of most of 
those who wrote on this subject in the past has been directed toward the 
attainment of normal occlusion of the teeth. Very little has been done to 
correct displacement and dislocation of the condyle. The following methods 
have been advocated: 

Immobilization by intermaxillary ligation, i.e., conservative treatment, has 
been advocated by Cole and Bubb (1916), Boon (1926), Aufderheide (1934), 
Ivy and Curtis (1928), James (1940), Mead (1940), Winter (1943), and Berger 
(1943). Bonney (1927) used intermaxillary wiring in a case associated with 
open-bite, tightening the wires every day until normal occlusion was obtained. 
The time of healing was believed by most writers to be five weeks. Cole and 
Bubb (1916) used splints to keep the mouth in open-bite position, and Russell 
(1930) also recommended this treatment. Walker, however, pointed out the 
correct fact that this tended to result in union in malocclusion. Waldron 
(1942) believed that intermaxillary ligation gave satisfactory results even 
when the condylar fracture was associated with dislocation. Steinhardt (1936), 
who also recommended conservative treatment for dislocated fractures, be- 
lieved that as a result of function the dislocated condyle would be rebuilt and 
form a new, well-functioning joint. Fry (1929) and others believed in fixation 
for two to three weeks only, to be followed by active movement. Dufourmental 
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(1929) recommended the use of arch wires and elastic traction to control the 
movement. Walker, on the other hand, stated that active movement or move- 
ment controlled by elastics led to the formation of a false joint. Thoma (1943) 
agreed with him, and presented a patient 18 years old, who had fractured his 
jaw at the age of 9 years. Inadequate treatment led to pseudoarthrosis with 
pain and limited motion (Fig. 43). 

The treatment of fractures of the condyle in children by the conservative 
wiring method, with suecessful results, has been reported by Brown and Hamm 
(19382) and Thoma (1938); Krohn (1934) has recommended the use of intra- 
oral splints with extraoral extension for the application of rubber band trae- 
tion from a plaster of Paris cap applied to the head in order to correct open-bite. 


Fig. 43.—Pseudoarthrosis in patient 19 years old, who sustained a condylar fracture 
when 9 years of age. (From Thoma: AM. J. ORTHODONTICS AND ORAL Sure. [Oral Surg. 


Section] 29: 551, 1943.) . 


Functional Treatment.—To allow active movement of the jaw was advo- 
cated by Zemsky (1926), Guy (1928), and Steadman (1939), all of whom felt 
that immobilization was unnecessary, inadvisable, and often resulted in incom- 
plete function. Walker rightly pointed out that inadequate fixation or early 
movement frequently resulted in nonunion. The above case reported by Thoma 
(1943) in which pseudoarthrosis resulted, with limited and painful motion, is 
proof of that. Kazanjian and Strock (1942) concluded as follows: ‘‘Much 
harm can be done by failing to recognize the fact that condvle fractures do 
well if no radical procedures are attempted and the operator contents himself 
with simple immobilization.”’ 

Opinions Obtained on the Results of Methods Described.—While the opinion 
has been almost universally expressed that condylar fractures take care of 
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themselves if intermaxillary ligation is applied, careful checking of the ulti- 
mate results did not give so good a picture. Campbell (1942) reported re- 
stricted motion of the mandible following such fractures. Risdon (1934) 
reported ankylosis in 5 per cent of the treated cases; Federspiel (1939) stated 
that he never had a case of dislocated and fractured condyle in which limita- 
tion of motion was avoided. Gruber and Lyford (1942) checked on ten pa- 
tients treated between 1925 and 1941 by intermaxillary fixation for six weeks, 
and found that five had minimal loss of funetion; three had appreciable loss 
of function, malocclusion, and deviation of the mandible; and two suffered 
ankylosis requiring arthroplastie procedures. 

The realization through careful checking that the resuits of treatment 
with intermaxillary ligation were not as good as reports of individual cases 
led one to believe had stimulated attempts to improve the technique both of 
reduction and of fixation of fractures of the condyle. Since there was no doubt 
that more than average skill and experience were needed to practice open re- 
ductions, almost everyone has been trying to develop a conservative méthod 
that would give satisfactory results in the hands of the average practitioner. 


Fig. 44.—Appliance to reduce condylar fracture in partly edentulous jaws. (After 
wr and Lyford, AM. J. ORTHODONTICS AND ORAL Surc. [Oral,,Surg. Section] 29: 161, 
1943.) 


Reduction Through Leverage and Traction.—In order to correct shortening 
of the ramus caused by overriding, Ivy and Curtis (1931) suggested inter- 
posing a base plate gutta-percha between the molar teeth before fastening the 
teeth in occlusion. Waldron (1942) placed a split piece of rubber tubing be- 
tween the upper and lower molars; while Gruber and Lyford (1942) inserted 
increasingly larger wooden wedges between the posterior teeth to overcome 
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the muscle spasm which caused the overriding. In case of edentulous jaws 
these procedures could not be applied; instead Gruber and Lyford (1943) 
advocated an appliance shown in Fig. 44, which made it possible to increase 
the distance between edentulous posterior sections of the jaws by turning a 
jackserew which in turn brought down the mandibular fragment. This appli- 
ance could be modified for use when one of the jaws contained teeth. It might 
also be of value in maintaining or increasing vertical dimension after osteo- 
arthrotomy for ankylosis. Thoma (1942) stated that he has used elastic trae- 
tion with bite blocks for some time; Jelenko splints were attached to the upper 
and lower jaws and traction was applied in the anterior part of the mouth in 
order to get as long a lever action as possible (Fig. 71). This method has 
universally resulted in good occlusion, but has not corrected the overriding 
at the neck of the condyle. Experimental use of thicker bite blocks or stronger 
external traction from the chin to a head cap did not bring better results. 
The failure was due to the accessory mandibular ligaments which limited the 
distance the mandible could be pulled down against the elevator muscles of 
the jaw (Fig. 45). 


Fig. 45.—Stylomandibular and sphenomandibular ligaments which resist downpull of ramus. 
(After Thoma, Traumatic Surgery of Jaws.) 


Operative Procedures.—The operative reduction of condylar fractures with 
marked displacement was strongly advocated by Silverman (1925). His method 
consisted in an intraoral incision along the anterior border of the ramus, and 
after the tissue from the inner surface of the coronoid process was lifted, the 
condyle was pressed outward and back by means of a urethral sound while 
the condylar area was felt for from the outside (Fig. 46). When contact was 
established, the wires, which had been previously attached to the teeth, were 
twisted together to effect intermaxillary fixation. (This method appeared to 
have possibilities, although no one has since reported using it. I have tried 
it to reduce a medially dislocated fractured condyle, but I found it was im- 
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possible to push the head of the condyle back into the glenoid fossa, probably 
due to resistance caused by the capsule that had collapsed. Also, working in 
a deep wound, guided merely by the sense of touch, was not as easy as it 
appeared to be from an illustration of the operation. ) 


Fig. 46.—Silverman’s method of reducing displaced condylar fractures. (Silverman, Dental 
Cosmos 67: 876, 1925.) 


Thoma (1938) has reported suecess in pulling back a medially displaced 
condyle with a sharp hook through an incision made in front of the ear, as 
used for arthroplasties, while the ramus was pulled down by an assistant. 
After twenty-three days of intermaxillary fixation, the fracture had healed, 
and five days later normal function had been regained. Aison (1926) advo- 
cated direct osseous wiring, and Wassmund (1934) and Steinhardt (1936) 
recommended that this procedure should be used for displaced condyles if there 
was no hope for union. The latter reported a case of double condylar fracture 
with dislocation in which a good anatomical as well as a good functional result 
was obtained by direct wiring. Thoma (1942) has used direct wiring of badly 
displaced condyles by a method described in Traumatic Surgery of the Jaws. 
The wire was pushed through the outer cortex only, and not completely 
through the bone. Waldron (1942), on the other hand, reported two unsue- 
cessful attempts at open reduction, and ended by removing the dislocated 
fractured head; this gave a good result. Dingman (1939) condemned all 
methods of open reduction, having seen several cases of ankylosis follow 
‘‘meddlesome surgical measures.’’ 

Stromberg (1934) was the main representative of the most radical school. 
He recommended condylectomy, because of experience with other joints in 
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whieh luxated fragments produced arthritis deformans unless reset or extir- 
pated. Bellinger (1941) reported sequestration of the condyle in a case of 
head injury with swelling and abscess formation in the right cheek. Berger 
(1943) also favored complete removal of the condylar fragments if they can- 
not be brought into a satisfactory position by manipulation. Walker, on the 
other hand, took the position that patients with a condylectomy might have 
occlusal disturbances which were likely to be a gréater disadvantage than the 
changes occurring as a result of fracture dislocation. He recommended con- 
dylectomy only for cases in which severe pain or ankylosis resulted. 

Stabilization of the Mandible.—All methods described, except condylectomy, 
required that the mandible be immobilized until the condylar fracture has 
healed. Stabilization may be accomplished by intermaxillary wiring, or by 
traction in cases with open-bite. 


‘ Fig. 47.—Method of immobilizing mandible by internal wiring. (From Thoma, Am. J. ORTHO- 
Ke DONTICS AND ORAL SurG. [Oral Surg. Section] 29: 437, 1943.) 


Difficulties occurred when the mandible or maxilla were edentulous. The 
, immobilization in such cases might be accomplished by splints, although these 
“ are not always effective. Waldron (1942) described a case of bilateral. frac- 
| ture of the neck of the condyle in an edentulous patient. The mandible was 
displaced backward more than %4 inch, and although the repaired dentures 
were used as splints, repeated attempts to bring the mandible forward were 
unsuccessful until a Kirschner wire was drilled through the symphysis, by 
which, after forcible reduction, the mandible was held in position by means 
of forward and upward rubber band traction applied from an unusual head 
appliance and U-shaped wire. Thoma (1943) used internal wiring from the 
nasal aperture over a maxillary denture to an arch supplied to the lower teeth 
(Fig. 47). 
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No doubt there is an opportunity for developing still better methods of 
reduction and fixation of condylar fractures, which seem to have become more 
common during the last decade or two. 


FRACTURES OF THE MANDIBULAR RAMUS 


Fractures of the mandibular ramus are comparatively uncémmon. Very 
little has been written about them. The best paper on this type of injury is 
that of Walker (1942). The fracture generally descends from the mandibular 
notch. We may distinguish: (1) oblique fractures extending in a posterior 
and downward direction (Fig. 48, 7), the most common; (2) fractures in a 
forward direction which are the so-called fractures of the coronoid process 
(Fig. 48, 2); (3) vertical fractures (Fig. 48, 3); and (4) horizontal fractures 
(Fig. 48, 4). Vertical and horizontal fractures are rare. Fractures of the 
ramus have been reported by Colyer (1917), Blair (1918), Mead (1927), Craw- 
ford and Watt (1933), Walker (1942), and Thoma (1942). Comminuted frae- 
tures are generally caused by shrapnel, bullets, and bomb splinters which pro- 
duce penetrating or glancing wounds; these were particularly well described 
by Walker. 


Fig. 48.—Fracture lines that may occur in the ramus. 


Treatment.—Walker stated that, in the treatment of posterior oblique 
fractures, the mandible should be fixed for about five weeks in a closed po- 
sition. He treated anterior oblique or coronoid fractures the same way to 
prevent fibrous union or nonunion, beeause he found that displacement caused 
by trismus of the injured temporal muscle disappears rapidly with immobili- 
zation. He stated that transverse and vertical fractures unite with no result- 
ing deformity even if displacement was severe, which contraindicates wiring 
by open operation as recommended by Coughlin (1920). The prognosis of 
gunshot fractures, in Walker’s opinion, was very good. Dental complications 
were absent, and generally the fractures were not compounded into the mouth. 
He stated that débridement should be done with great care, and bone that 
might be a decisive element in the union of the fragments must not be removed. 
Drainage should be established if there were any signs of infection. 
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THE TREATMENT OF FRACTURES DURING WORLD WAR II 


Ivy (1943) wrote: ‘‘While the principles of treatment of fractures of the 
jaws were well understood thirty years ago, and fixation by apparatus applied 
to the teeth resulted in successful restoration of occlusion, there have grad- 
ually been developed simplified methods of fixation which require less tech- 
nical work and which assure more rapid results with greater comfort to the 
patient.’’ Ivy referred to skeletal fixation as ‘‘a valuable adjunct when the 
time-honored methods are not applicable.’’ 

Skeletal fixation which requires the use of an external appliance, and 
internal wiring fixation with the wires concealed were developed in the period 
under discussion. Another innovation was the discovery of the sulfonamides, 
chemotherapy being applied both to prevent and to control infections asso- 
ciated with compound fractures and war wounds of various types. 


WAR WOUNDS 


Soon after the outbreak of the war, Fry (1939) published an article in 
which he stressed the importance of preparation of the profession to give first 
aid to jaw injuries caused by air raids, and urged that patients with such 
injuries be passed on to special hospitals as soon as possible. 

Parrott (1938) stated that the first-aid treatment should consist of the 
following measures: diagnosis of fracture; control of hemorrhage and danger 
of suffocation; cleansing and irrigation of facial wounds; removal of foreign 
bodies, roots, and bone fragments; reduction of fractures and temporary fixa- 
tion by wiring, splints, bandages, and adhesive tape; and suture of wounds 
and flaps in an emergency. 

James (1939) at the same time published a series of articles based on the 
experience gained in the last war, tracing the course of jaw injuries from first 
aid on the battlefield to the complex treatment at a maxillofacial hospital. 
He pointed out that the character and treatment of face wounds differed from 
other wounds, as the cosmetic as well as the functional result must be con- 
sidered. The bone lesions differed from the civilian type. They were almost 
always compound and infected, and generally comminuted. Complications 
were malposition, malunion, and nonunion. He described methods of skin and 
bone grafting, and various mechanical appliances to be used as supportive 
treatment. He designed an instrument (Fig. 49) to hold the mandible or the 
largest fragment forward, if general anesthesia was employed, which should 
be useful to the surgeon. 

World War II brought with it injuries both to the civilian population and 
to the men serving in the Armed Forces. A report dealing with 119 cases of 
jaw fractures treated in an E. M.S. (Emergency Medical Service) Maxillo- 
facial Unit between Sept. 3. 1939 and Dee 31, 1940 was contained in an article 
by MeIndoe (1941). Half of these cases had other injuries and most of them 
were due to extreme violence. Bomb and mine explosions and penetrating 
missiles accounted for 45 per cent; collisions of high-speed vehicles such as 
motor cars and airplanes for 36 per cent, and collapse of buildings for 13 per 
cent. Interdental wiring and cast metal cap splints with pin lock were used 
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Fig. 49.—Instrument to hold fractured er oan), anesthesia. (After James, Brit. D. J. 
67: 483, 1939. 


Fig. 50.—Irrigation with Dakin’s solution. (After Shepherd, Brit. D. J. 69: 431, 1940.) 
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for fixation; suturing twenty-four hours after the accident was found inad- 
visable; the wounds, instead, were packed open with petrolatum gauze, and 
adequate drainage was established. To control sepsis, McIndoe recommended 
the removal of the teeth from the fracture line and irrigation by Shepherd’s 
(1940) saline drip. This consisted of a bottle containing hypertonic saline 
solution (1.5 per cent NaCl) which was connected with a drain tube inserted 
into the wound by means of a rubber tube holding a visible drip regulated to 
120 drops per minute. The irrigation was controlled by the patient and used 
for half an hour every three to four hours (Fig. 50). Loss of bone occurred 
in 12 per cent of the cases, and was treated with bone grafts if the space was 
more than 1 em. long. These were inserted from four to six months after the 
signs of sepsis disappeared, during which time the fragments were splinted. 
Bone from the iliae erest was used; after shaping, this was wired correctly 
between the exposed fragmentswith stainless steel ligatures. 

Brown (1941)“pointed out that, in war wounds from bursting shells and 
hand grenades, fragments of clothing, dirt, metal, and the like might be found. 
Fish (1941) felt that, as most fractures were compounded into the septic buccal 
cavity, bone. wounds containing foreign bodies or detached fragments of bone, 
pieces of dead muscle, and particularly a detached tooth in the fracture line, 
provided a medium in which organisms grew and proliferated indefinitely. He 
agreed with Colyer’s excellent rule that any tooth in the line of a septic com- 
pound fracture should be extracted. He also pointed out that early immobili- 
zation of fractures was almost as important as the antiseptic treatment. Ka- 
zanjian (1941), in addition, felt that even small particles of dirt and especially 
powder, if not removed immediately, became encapsulated leaving permanent 
marks in the skin. It was usually necessary, he stated; to give a general anes- 
thetic for the vigorous mechanical cleansing which required the use of a brush, 
or a sharp knife to scrape out these particles when lodged more deeply. 

MacGregor (1941) pointed out that sepsis in the jaws, as elsewhere, de- 
pended not only on the infecting organism, but also on the resistance of the 
patient. He stated that, in an analysis of 100 cases treated at the Hill End 
Hospital and R.A.F. Hospital in Halton, England, it was found that in the age 
group of 20 to 29 years the incidence of sepsis was 30 per cent. It rose until, 
in the age group of 50 to 59 years, it reached 70 per cent. The infection might 
be due to the presence of foci of infection, or might be introduced by a foreign 
body, through a tooth socket, or along lymphatic channels at the time of the 
fracture, or later. The analysis also disclosed the fact that while the average 
time for union in nonseptie cases was four weeks, in septic cases it increased 
to seven and a half weeks. The question of external drainage was discussed 
by Rushton (1942). He stated that at the Plastic and Jaw Injury Center 
E.M.S., Basingstoke, England, many cases were seen in which drainage was 
urgently required and had yot beew provided. He summed up his article by 
enumerating instances of compound mandibular fractures in which external 
drainage was advocated: 

1. In all cases in which there is an external communicating wound. 


2. In all cases in which the fracture hematoma has been destroyed and 
infected, even though no pus can be seen nor is suspected. 
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3. In cases with a very large hematoma beneath the fracture. 
4. In all cases in which there is a collection of pus, or a sequestrum at the 
lower part of the fracture line. 

5. In certain late cases in which there is progressive bone loss. 

Chemotherapy.—As early as 1939 the British Royal Army Medical Corps 
recognized the value of the prophylactic use of chemotherapy. In this coun- 
try, Ivy (1941), a member of the Committee on Surgery of the National Re- 
search Council and of the subcommittee on Plastic and Maxillofacial Surgery, 
enumerated the objectives and principles of management of injuries of the 
face and jaws, and pointed out that one of the first considerations in the treat- 
ment of wounded soldiers was the combating of infection. ‘Wounds should be 
carefully revised, foreign bodies removed, abscesses opened, and drainage 
established. Local and general chemotherapy should be employed when indi- 
cated by cultures. In a lecture given at the Institute of War Medicine and 
Surgery for Dentists in Chicago in 1942, Thoma (1943) also called attention 
to the great advances in the treatment of infected wounds made by the oral 
administration and local application of one of the sulfonamide drugs, and also 
pointed out the danger of Vincent’s infection in fractures compounded into 
the mouth. Mitchell, Logie, and Handley (1941), in describing their experi- 
ences in treating war casualties in a base hospital in Libya, recommended the 
local use of sulfanilamide together with 1.5 Gm. by mouth given three times 
a day for six days, as a prophylactic measure, and larger doses in eases in 
which the wounds were already infected. Campbell and Smith (1941) who 
referred to compound fractures of various bones in civilian practice, stated 
that chemotherapy has reduced the incidence of infection by 10 per cent, and 
that in conjunction with sulfonamide drugs, internal fixation was well tolerated. 
In a work edited by Bailey (1941) and written by sixty-five contributors, ap- 
parently before sulfathiazole and sulfadiazine were introduced, oral adminis- 
tration of sulfanilamide was recommended for streptocoecic, and sulfapyridine 
for staphylococcic, infections of war wounds. Heggie, et al. (1942), on the 
other hand, discussed four cases of compound fractures caused by bomb splinters 
infected by Staphylococcus aureus, and found sulfathiazole more satisfactory 
than sulfapyridine; they recommended its oral and local use at the time sur- 
gical procedures were undertaken. 

Haddock (1942) of the Dental Corps, U.S:A., in a small series.of cases 
(eighteen) of mandibular fractures, found a marked reduction .in the per- 
centage of infection.in the cases receiving. sulfathiazole therapy as compared 
with the percentage in a. control group (fifteen cases) receiving no chemo- 
therapy. The treatment consisted, in the oral’administration of sulfathiazole 
(4 Gm. on admission and 1 Gm. four times a: day ),.as, well as 
tion if there was sufficient access to the fracture. i iva 

Amies (1942) stated that in the:Middle East and the desert, the 
problem of the hemolytic strepiecoccus was acute, sulfanilamide was prescribed 
in all jaw cases in which infective complications became apparent. 

Grunewald (1943) stated in the U. S. Naval. Medical Bulletin, that sulfon- 
amide therapy has altered the treatment of extensive injuries to the jaws. 
When used, all bone fragments may be retained regardless of the degree of 
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In the Military Surgical Manual of Standard Practice of Maxillofacial 
Surgery, the administration of sulfanilamide internally, and of sulfanilamide 
or sulfathiazole powder locally, was recommended for gunshot wounds involv- 
ing the jaws. For general information on the use of chemotherapy in the 
prophylaxis and treatment of infection, the articles by Long (1941), Finland 
(1941), Janeway (1942), and Lyons and Burbank (1942) are recommended. 
For a review of the problems peculiar to surgery of trauma, including a dis- 
cussion of the latest principles of treatment, the reader is referred to an article 


by Rogers (1943). 


THE DEVELOPMENT IN THE FIELD OF INTRAORAL SPLINTS 


It was natural that the methods of fixation used during World War I 
should at onee be applied to fractures occurring during the new catastrophe. 

Intermaxillary fixation by wiring still served its purpose well in simple 
fractures. Newer methods of wiring teeth have been described recently by 
Peterson (1943) for eases in which individual teeth have to be wired, when 
contact between the teeth is lacking and when the vertical height of the teeth 
is unfavorable for ordinary eyelet wiring. 

Cap Splints—James (1940) described the latest types of open cap splints, 
various sectional splints, a modified Kingsley splint, the modified Gunning 
splint, several vuleanite block splints, and other supports to prevent contrac- 
tion, occlude openings, and provide support for the tissue. McLeod and 
Shepard (1941), in an article on cap splints, described their use for various 
types of fractures—for reduction by immediate tension of intermaxillary wires 
or by gradual elastic traction, and for manipulation under anesthesia. 

Kazanjian (1942), in a review of his methods employed in World War I 
(already described), found that the type of splints he used when on active 
service twenty-five years ago still gave the best service today, especially in the 
treatment of compound comminuted fractures of the mandible. He stressed 
early treatment and the use of strong, simple appliances. For cases with ex- 
tensive loss of the mandible and its surrounding tissue, Kazanjian (1943) em- 
ployed a heavy band-and-bar splint, or constructed sectional block splints 
which served as a foundation for plastic procedures. 

Acrylic Splints—Acrylie block splints are used today instead of the rub- 
ber splints deseribed heretofore. Miller (1941) of the U. S. A. Dental Corps, 
recommended a simple basic type as well as more elaborate types for compli- 
cated fractures, sueh as those requiring intermaxillary traction or expansion 
by means of extension arms. The latter were used when there was extensive 
loss of tissue and resulting contraction. Acrylic splints were also described 
in a booklet published by the American Dental Association entitled, Lectures 
on Military Dentistry (1941). Linn (1942) and Ferber (1943) deseribed other 
types of acrylic splints useful for depressing the posterior overriding fragment. 
Lowery (1943) pointed out that in cases in which prolonged fixation was indi- 
eated, splints were especially useful. He gave instructions on how to construct 
various types, and also pointed out the advantage of acrylic resin; it is radio- 
lucent and does not obstruct the x-rays when roentgenograms are taken of the 
teeth and bones with these splints in place. 
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Waldron (1942) concluded that for routine procedures, the employment 
of wiring methods rather than of dental splints was preferable because of the 
simplicity of application. The difficulty in obtaining good occlusion when 
splints were used was overcome, however, by means of the open occlusion 
splints made of clear acrylic resin through which the covered teeth could be 
observed. Others pointed out the fact that the construction of splints, the 
taking of impressions, and the fitting of the wax model causes delay in treat- 
ment. A factor not to be disregarded is the manipulation of the face and lips 
for this procedure, which causes much discomfort to the patient and is also a 
trying procedure for the operator. Furthermore, most civilian hospitals are 
not equipped for the making of splints, and the cost is of some consideration. 
For bone grafting or plastic operations on the jaws, however, there is no 
method that gives as much stability as a well-constructed splint. 

Arch wire splints were described by Exner and Munz (1940). They recom- 
mended a type developed by Schroeder and Ernst in Germany during World 
War I, which consisted of screw bands (Angle bands) attached around anchor 
teeth, and an arch wire 2 mm. thick which was pushed into the tubes on the 
screw bands. In addition, they described accessory appliances, such as in- 
clined planes, sliding guide planes, and hooks and buttons which might be 
attached by soldering to serve as connections for ligatures or elastics. Walker 
(1940) recommended the use of arch wires if there were teeth missing in the 
dental arch, if the occlusion had to be corrected by traction, or if gradual re- 
duction was to be effected. For this purpose, some ready-made splint may be 
used, such as the Winter splint or the Jelenko fracture splint. The former, 
recommended by Winter (1943), is made of an alloy which is pliable so that it 
can easily be adapted to the dental arch; the other is made of stiffer material 
and is useful particularly if more strength and support are needed. Arch 
wire splints are attached to the teeth by wire ligatures and are useful espe- 
cially if elastic traction is to be used to correct malocclusion. The advantages 
were elaborated by Buxton, Parfitt, and MacGregor (1941). 

Splint for Quick Release in Emergency.—Harper (1943) described the use 
of the ‘‘cotter key’’ combined with eyelet wiring, or the continuous loop wiring 
of Colonel Stout. Instantaneous release was possible by simply drawing the pin 
on each side out of the eyelets attached to the teeth. This method is not unlike 
the pin and tube splint, except that it can be applied immediately. 


DIRECT WIRING FIXATION OF THE FRAGMENTS 


Open reduction with interosseous wiring or plating has not made any 
great progress as its use has been discouraged by most writers in the past 
(supra). The intraoral approach, however, which was favored by Kazanjian, 
has recently been championed by Shearer (1943) for use in edentulous cases. 
Ile advised a wide exposure of the bone so that the entire field can be observed. 
Holes are drilled in the ‘‘strong part of the jaw,’’ at least 44 inch away from 
the fracture. In oblique fractures a circumferential wire is employed to keep 
the line of fracture from changing its position. Shearer recommended this 
procedure for dentulous and edentulous cases; the method of fixation was sup- 
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In the Military Surgical Manual of Standard Practice of Maxillofacial 
Surgery, the administration of sulfanilamide internally, and of sulfanilamide 
or sulfathiazole powder locally, was recommended for gunshot wounds involv- 
ing the jaws. For general information on the use of chemotherapy in the 
prophylaxis and treatment of infection, the articles by Long (1941), Finland 
(1941), Janeway (1942), and Lyons and Burbank (1942) are recommended. 
For a review of the problems peculiar to surgery of trauma, including a dis- 
cussion of the latest principles of treatment, the reader is referred to an article 


by Rogers (1943). 


THE DEVELOPMENT IN THE FIELD OF INTRAORAL SPLINTS 


It was natural that the methods of fixation used during World War | 
should at once be applied to fractures occurring during the new catastrophe. 

Intermazillary fixation by wiring still served its purpose well in simple 
fractures. Newer methods of wiring teeth have been described recently by 
Peterson (1943) for cases in which individual teeth have to be wired, when 
contact between the teeth is lacking and when the vertical height of the teeth 
is unfavorable for ordinary eyelet wiring. 

Cap Splints—James (1940) described the latest types of open cap splints, 
various sectional splints, a modified Kingsley splint, the modified Gunning 
splint, several vuleanite block splints, and other supports to prevent contrac- 
tion, occlude openings, and provide support for the tissue. McLeod and 
Shepard (1941), in an article on cap splints, described their use for various 
types of fractures—for reduction by immediate tension of intermaxillary wires 
or by gradual elastic traction, and for manipulation under anesthesia. 

Kazanjian (1942), in a review of his methods employed in World War I 
(already described), found that the type of splints he used when on active 
service twenty-five years ago still gave the best service today, especially in the 
treatment of compound comminuted fractures of the mandible. He stressed 
early treatment and the use of strong, simple appliances. For cases with ex- 
tensive loss of the mandible and its surrounding tissue, Kazanjian (1943) em- 
ployed a heavy band-and-bar splint, or constructed sectional block splints 
which served as a foundation for plastic procedures. 

Acrylic Splints——Aecrylie block splints are used today instead of the rub- 
ber splints deseribed heretofore. Miller (1941) of the U. S. A. Dental Corps, 
recommended a simple basic type as well as more elaborate types for compli- 
cated fractures, sueh as those requiring intermaxillary traction or expansion 
by means of extension arms. The latter were used when there was extensive 
loss of tissue and resulting contraction. Acrylic splints were also described 
in a booklet published by the American Dental Association entitled, Lectures 
on Military Dentistry (1941). Linn (1942) and Ferber (1943) described other 
types of acrylic splints useful for depressing the posterior overriding fragment. 
Lowery (1943) pointed out that in cases in which prolonged fixation was indi- 
eated, splints were especially useful. He gave instructions on how to construct 
various types, and also pointed out the advantage of acrylic resin; it is radio- 
lucent and does not obstruct the x-rays when roentgenograms are taken of the 
teeth and bones with these splints in place. 
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Waldron (1942) concluded that for routine procedures, the employment 
of wiring methods rather than of dental splints was preferable because of the 
simplicity of application. The difficulty in obtaining good occlusion when 
splints were used was overcome, however, by means of the open occlusion 
splints made of clear acrylic resin through which the covered teeth could be 
observed. Others pointed out the fact that the construction of splints, the 
taking of impressions, and the fitting of the wax model causes delay in treat- 
ment. A factor not to be disregarded is the manipulation of the face and lips 
for this procedure, which causes much discomfort to the patient and is also a 
trying procedure for the operator. Furthermore, most civilian hospitals are 
not equipped for the making of splints, and the cost is of some consideration. 
For bone grafting or plastic operations on the jaws, however, there is no 
method that gives as much stability as a well-constructed splint. 

Arch wire splints were described by Exner and Munz (1940). They recom- 
mended a type developed by Schroeder and Ernst in Germany during World 
War I, which consisted of serew bands (Angle bands) attached around anchor 
teeth, and an arch wire 2 mm. thick which was pushed into the tubes on the 
screw bands. In addition, they described accessory appliances, such as in- 
clined planes, sliding guide planes, and hooks and buttons which might be 
attached by soldering to serve as connections for ligatures or elastics. Walker 
(1940) recommended the use of arch wires if there were teeth missing in the 
dental arch, if the occlusion had to be corrected by traction, or if gradual re- 
duction was to be effected. For this purpose, some ready-made splint may be 
used, such as the Winter splint or the Jelenko fracture splint. The former, 
recommended by Winter (1943), is made of an alloy which is pliable so that it 
can easily be adapted to the dental arch; the other is made of stiffer material 
and is useful particularly if more strength and support are needed. Arch 
wire splints are attached to the teeth by wire ligatures and are useful espe- 
cially if elastic traction is to be used to correct malocclusion. The advantages 
were elaborated by Buxton, Parfitt, and MacGregor (1941). 

Splint for Quick Release in Emergency.—Harper (19438) described the use 
of the ‘‘cotter key’’ combined with eyelet wiring, or the continuous loop wiring 
of Colonel Stout. Instantaneous release was possible by simply drawing the pin 
on each side out of the eyelets attached to the teeth. This method is not unlike 
the pin and tube splint, except that it can be applied immediately. 


DIRECT WIRING FIXATION OF THE FRAGMENTS 


Open reduction with interosseous wiring or plating has not made any 
great progress as its use has been discouraged by most writers in the past 
(supra). The intraoral approach, however, which was favored by Kazanjian, 
has recently been championed by Shearer (1943) for use in edentulous cases. 
Ile advised a wide exposure of the bone so that the entire field can be observed. 
Holes are drilled in the ‘‘strong part of the jaw,’’ at least 44 inch away from 
the fracture. In oblique fractures a circumferential wire is employed to keep 
the line of fracture from changing its position. Shearer recommended this 
procedure for dentulous and edentulous cases; the method of fixation was sup- 
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plemented by a plaster cast to fit the head and chin. Gordon (1943), who also 
recommended this method, used stainless steel sutures, reporting that in the 
reduction of 7 malar, 2 maxillary, and 15 mandibular fractures (1 condylar), 
only three infections occurred, two in the soft tissue, and one in the bone, a 
ease of angle fracture which developed osteomyelitis. He concluded: ‘‘ Wire 
sutures allow accurate reduction and fixation, and control fragments that 
otherwise would be difficult to manage.”’ 

Circumferential wiring, which has proved to be a very successful method 
(supra), was again advocated by Williams (1942). 


Fig. 51.—Intraosseous wire fixation. (Courtesy Dr. Bradford Cannon, Massachusetts General 
Hospital, Boston.) 


INTRAOSSEOUS WIRE FIXATION FOR TRANSFIXATION OF THE FRAGMENTS 


In intraosseous wire fixation a Steinmann pin or a Kirschner wire is drilled 
across the fracture line. Multiple wires are used in multiple fractures. The 
method was described by Ipsen (1933), Meade (1935), and Sebye (1939). 
Brown and MeDowell (1942) stated that they found intraosseous wire fixation 
to be of major service in the fixation of difficult jaw fractures. They recom- 
mended it when there were an insufficient number of teeth for interdental wiring, 
in severe fractures to avoid complicated appliances and wide open reductions, or 
when it was desirable that the patient be able to open his mouth. It might be 
used as an accessory method, or when horizontal wiring or arch bars were used 
to prevent rotation or displacement; it was also thought by Brown to be the 
simplest method to take care of the posterior displaced segment in angle frac- 
tures, and to stabilize fractures in edentulous jaws (Fig. 51). Secondary wires 
might occasionally be necessary. They advocated the use of this method also 
for certain maxillary fractures, the wire being inserted transversely through 
the cheek. Waldron (1942) recommended the use of a transverse Kirschner 
wire inserted through the symphysis to hold the mandible forward and in 
occlusion in bilateral fractures of the ramus, or in fractures of the eondyle 
when the anterior teeth were loosened and interdental wiring was not prac- 
tical. As in maxillary wiring, the wire ends protruding through the side of 
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the chin, or the cheek, might be attached to a head apparatus for stabilization 
(Fig. 79). 

The insertion of the wires requires the best possible asepsis. The jaw 
should be held by an assistant and not by the operator who drills the wire into 
the jaw, so that the wire will not be contaminated with mouth secretions. The 
reduction of the jaw should be done first and must be accurate, as no adjust- 
ment will be possible later. Likewise, while drilling the wire, for which a hand 
engine or an orthopedic electric engine was recommended (a dental engine 
does not have enough power), the fragments must be held in accurate position. 
The drill must not be allowed to become overheated or bone necrosis results. 


Fig. 52.—Pincock’s “pin guide” clamped into position to insert Steinmann pin through 
~ a part of the mandible for immobilization by means of bars extended on each side 
o a headband. 


Pineock (1943) devised a ‘‘pin guide’’ which can be clamped into position to 
direct the wire accurately into the desired place in the bone (Fig. 52). The 
wire, after it is inserted, may be cut short and covered by skin until re- 
moved. Pincock wrote that it was surprising how firmly the pins were held 
in position when he tried to remove them after six weeks, and that no infection 
had occurred in the twelve completed cases which he reported. Brown re- 
ported occasional small abscesses beneath the fracture sites and small localized 
areas of osteomyelitis, but he believed these were due to technical difficulties 
and were not serious. Pincock stated that an effort must be made to avoid the 
mandibular canal, but if entered, he thought that the wire would push the 
nerve aside rather than injure it. He has found no alterations in the degree 
of numbness of the lip associated frequently with mandibular fracture. 


EXTERNAL SKELETAL FIXATION 


The basic principle of this method was originated by Parkhill (1897 and 
1898), who deseribed a ‘‘bone clamp’’ for various long bones of the body. It 
is a method in which the fragments are controlled by means of pins or screws 
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inserted through the skin. Roger Anderson (1936) further developed this 
method to meet the urgent requirements of air and sea warfare, and to facili- 
tate the evacuation and transportation of patients with securely immobilized 
fractures. This method was modified by Waknitz of the American Hospital in 
Britain to be used for the mandible. Converse and Waknitz (1942) described 
their appliance as being particularly useful in the control of the posterior 
edentulous fragment. They used stainless steel wires inserted through both 
cortices by means of an electric drill. In the United States, Fairbank and 
Stout of the Dental Corps, U. S. Army, developed the ‘‘Frae-Sure splint’’ 
which is readily adjustable to fractures of the mandible (Fig. 53). Another 
variation of this type of apparatus was described by Clouston and Walker 
(1943). It was used at the Maxillofacial Center in Basingstoke, England, by 
Rushton and Walker (1942). After using this method, they concluded that it 
should be reserved for (1) multiple fractures of the edentulous or newly 
edentulous mandible; (2) fractures in which there is a posterior edentulous 
fragment which cannot easily be controlled; and (3) patients in whom it is 
necessary to contro] edentulous fragments for bone grafting. 


Fig. 53.—Waldron’s splint with lucite connecting rods for skeletal fixation. (From Waldron, 


Kazanjian, and Parker, J. Oral Surg. 1: 59, 1943.) 


Waldron (1942) described a modification of the Converse-Waknitz appa- 
ratus in which he used vitallium screws attached to a crossbar by means of 
universal joints (upper unit No. 56, Starrett surface gauge). He wrote that 
Ivy suggested the use of a lucite rod which could be heated and bent, to align 
the pins. Waldron then devised an appliance with one such rod to hold eaeh 
pair of pins, which in turn were united by means of a steel fixation rod with 
two additional Starrett joints (Fig. 53). 

In 1931, Stader, a veterinarian, developed an apparatus which was applied 
to orthopedic surgery by Lewis and Breidenbach (1942). A series of forty 
cases was reported by Shaar and Kreuz (1942), and the application of the 
apparatus in question was described in their monograph (Shaar and Kreuz, 


1943). 
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Another appliance in which the pairs of pins are held in blocks is that 
described by Haynes (1939), and its modification, the Haynes-Griffin appa- 
ratus, was described by Griffin (1941). Thoma (1942) wrote that the align- 
ment of the four pins allowed only limited deviation, otherwise the adjustment 
bars would not fit. He stated that this can be remedied, however, by using 
ball socket bars on both blocks and an 11 gauge wire to make the connections 
(Fig. 54). This method ean be used in multiple fractures when more than two 
pairs of pins are required. 


54.—Griffin appliance modified by Thoma by the use’of 11 gauge German silver wire in 
four ball socket bars. (From Thoma, Traumatic Surgery of the Jaws.) 


A method that allowed for adjustment of the attachment of the pins in 
the block was described by Mowlem, Burton, MacGregor, and Barron (1941). 
The pins, which are Kirschner steel wires, were held in attachments that could 
be moved in the slot of a metal plate, which in turn was attached to its mate 
by an adjustable bar. The pins were inserted so that they crossed each other 
at an angle of about 60 degrees. The use in nineteen cases was reported. 


Among other appliances for skeletal fixation is that designed »y Berry 

(1941). He developed a method of vertical implantation of vitallium screws 

into the alveolar ridge of edentulous mandibles, connecting them with align- 
ment rods by means of sleeves that were fastened by wires. This method was 

. extended by Berry (1942) to extraoral application; however, it did not give as 
secure fixation as some of the other methods described. Logsdon (1942) made 

a report of five cases treated by the intraoral application of this apparatus, 

and reported that there was union in six weeks in spite of the fact that four 

of the cases were complicated fractures. Slight necrosis, which oceurred 
around the pins after the third week, was ascribed to pressure. Logsdon 
(1943) also reported the external use in four cases. In single fractures one 
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fragment was held by one screw, the other by two; while in double fractures 
only four screws were used, but all were connected by a single bar. All were 
compound fractures and the percentage of undesirable complications, Logsdon 
wrote, was no greater than one might expect in a similar group treated by the 
older methods. 

Wood screws have been used by Brown and McDowell (1942) with a bar 
attached by means of special lugs. They stated that this method was useful 
in shattering injuries to attach and save major fragments of the bone. It often 
can be used in combination with the intraosseous Kirschner wires. Bigelow 
(1940) reported the use of screws (one in each fragment) held by a splint or 
incorporated in plaster; later (1943) he used screws with a slotted head to 
accommodate a bar held by a nut. It was a simple, light apparatus with the 
disadvantage that the alignment rod had to be bent in order to fit into the 
slots, which made accurate reduction difficult. 

Bourgoyne (1943) also used a combination of screws and plaster; the 
screws were made of vitallium, however. Godwin (1944) deseribed some 
deviations. He used a plaster splint which consisted of a bandage 1 inch wide, 
impregnated with plaster. This was wrapped around the screw shanks and 
then re-enforced with plaster or ‘‘rapid stone.’’ He recommended, when pos- 
sible, reduction of the fracture by intermaxillary wiring or by means of inter- 
maxillary elasties, if complete reduction could not be obtained at once. In this 
case, application of the plaster splint was delayed until occlusion was estab- 
lished. Edentulous fragments were aligned by digital manipulation. 

Advantages of Skeletal Fixation—The advantages of skeletal fixation are 
numerous. Winter (1943), in a report on thirty-six patients treated with 
skeletal fixation, stated that it made early and prompt reduction possible, since 
it required a minimum of complicated equipment and therefore could be ap- 
plied in dressing stations, field hospitals, evacuation hospitals, or on shipboard. 
Of first importance in war surgery, he stated, was the fact that with this method 
the soldier with a mandibular fracture may be transported after the fracture 
has been reduced without endangering his life from sea or air sickness. See- 
ondly, because the bone is immobilized but the joint is free, moderate function is 
possible, which is a great advantage not only because it provides better nourish- 
ment for the patient at the same time eliminating the time-consuming prepara- 
tion of liquid diets, but also because it favors healing. Haynes (1939) pointed 
out that callus formation may be expected earlier, and we know that the use of 
a bone increases the inflowing calcium, and counteracts the atrophy that 
oecurs from disuse. At the same time, since the joints are not immobilized, 
patients are not affected by muscular trismus, which so frequently prolongs 
the period of disability. This was pointed out by Amies (1942), who stated 
that the use of physiotherapy had become a very important adjunct to the 
A.LF, Faciomaxillary Unit at Kantara. 

Application of Skeletal Fixation.—The use of this method, most writers 
pointed out, should be reserved for cases in which other types of treatment are 
not applicable. 

Gillies (1941), in summing up the work at the British Maxillofacial Centers, 
concluded that skeletal fixation would definitely have a permanent place along 
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with other methods. Among the disadvantages, he mentioned: (1) local necro- 
sis, which he believed was due to corrosion of a pin wire, or the heat generated 
when the bone was drilled. The area involved, however, is very small and in a 
place that has no bearing on the treatment of the fracture. (2) Difficulty in late 
reduction of a fracture; this is not actually due to ineffectiveness of the ap- 
paratus but may be due to impaction or binding of the bone fragments in a false 
position by sear tissue. Both are conditions that can be remedied. (3) Pin- 
point sears which he states are easily dealt with if they should be offensive. 

Waldron, Kazanjian, and Parker (1943) concluded that the use of this 
method is indicated: (1) in badly displaced fractures of the edentulous man- 
dible, particularly when they are comminuted ; (2) in fractures behind the angle 
of the jaw, when the posterior fragment becomes difficult to maintain in reduced 
position; (3) in certain types of multiple fractures involving both upper and 
lower jaws, when other methods are not satisfactory, because of the loss of teeth; 
(4) in comminuted fractures of the mandible with destruction of a section, 
wherein the isolated part cannot be held adequately with dental splints; and 
(5) when facilities for constructing dental splints are not available. 

Additional advantages pointed out by others are as follows: Mowlem, 
et al. (1941), stated that the method facilitated oral hygiene, simplified feed- 
ing, and prevented stiffness of the joint and muscles. Griffin added that gingi- 
vitis and erosion of the teeth, frequently seen when dental ligation or splints 
were used, was avoided, and that in compound fractures and fractures with 
extensive wounds, drainage, inspection, and irrigation were easily made, and 
that general anesthesia might be used for the reduction or other necessary 
procedures without fear of the nausea and vomiting that might result. Gillies 
stressed the perfect control of the fragments into which the pins were inserted, 
and the easy anatomic positioning. In one case in which a bone graft had 
become badly displaced, he obtained perfect union after revision and the use 
of external pin appliances. , 

The Technique of Applying Skeletal Fixation.—General or local anesthesia 
may be used and as Winter stated, the anatomic landmarks should be observed 
for study of the fracture, and roentgenograms should be taken from various 
angles. The location of the external maxillary artery and vein, the facial nerve 
plexus, the mandibular canal, the mental foramen, and the parotid gland should 
be noted, as well as the exact location of the underlying fracture, its direction, 
and its displacement. Bradford and Wilson (1942) in a general article on 
skeletal fixation, stated that a new method should be studied from the standpoint 
of its harmful possibilities as well as its benefits. They considered the following 
points important: (1) The most rigid rules of asepsis should govern the intro- 
duction of the pins. (2) In applying the pins, care must be exercised to see 
that they penetrate all the way through the bone. Unless both cortices are 
penetrated, pins move within the bone, causing irritation and inviting infee- 
tion. (3) The danger of distracting a fracture must be guarded against. Ifa 
space is seen in the check-up roentgenograms, the fragments must be brought 
together by forced impaction, or union will be delayed. (4) A small amount 
of discharge (seepage) at the pin wounds should not be obstructed and the 
original dressing around the pins should not be disturbed. Shaar and Kreuz 
(1943) believed that seepage might occur if the pins were introduced into 
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previously traumatized or devitalized soft tissue, or if the pins were not firm 
in the bone. They gave a list of errors in treatment that should be avoided. 
The most important are: (1) Failure in reduction because the anesthetic em- 
ployed gives inadequate relaxation. (2) Errors in pin placement—too close to 
fracture line. (3) Failure to apply firm, steady pressure while inserting the 
pins. (4) Failure to keep about 1 em. from the edge of the mandible for 
placing the pin. (5) Failure to attain accurate reduction by intraoral manipu- 
lation. (6) Failure to check occlusion before connecting the splint. (7) Al- 
lowing excessive use of the mandible, which causes unnecessary strain on the 
pins and may produce loosening and displacement of the bone. They stated 
that dimpling, often seen in some cases at the pin-insertion point, might be due 
to seepage. 

The operative procedure was well described by Clouston and Walker 
(1943). Two operators are most desirable, and every aseptic precaution must 
be exercised. The landmarks are drawn on the skin while one operator inserts 
one hand within the mouth beneath the sterile drapings. He holds the jaw and 
controls the fragments to prevent further trauma while the pins are inserted 
by the second operator. The pins must be placed at the correct point near 
the lower border of the mandible, below the apices of the teeth and the man- 
dibular eanal, and far enough from the fracture line and from infection to 
avoid complications. Winter recommended that the pairs of pins should be 
inserted at an angle of 70 degrees, and in order to insert them at the correct 
distance he used pins with circular marks. 


ay 


Fig. 55.—Extraoral splinting by means of a hook screw invented by Pohl. (From Pohl, 
Lancet 2: 389, 1941.) . 


The Hookscrew Attachment of Pohl.—A method of skeletal fixation based 
on an entirely different principle was reported by Poh] (1941). He used a hook 
serew made of stainless steel (Fig. 55). The hook was inserted through the skin 
on the inner surface of the mandible into the cortex of the bone, while the 
serew which ends in a pin was screwed tight into the outer surface, taking 
firm hold of the jaw without penetrating the spongiosa. After the fracture 
was reduced, a crossbar of stainless steel was welded to the screws. Waldron, 
et al. (1943), believed this method might have some value in controlling friable 
fragments, or for fractures in children where the insertion of half-pins might 
injure the permanent teeth. 

The Brenthurst Clamp Splint of Penn.—An appliance constructed on a 
similar principle has been recommended by Penn and Brown (1943). It eon- 
sists of a clamp and adjusting bars, universal joints, coupling apparatus, manipu- 
lating handle, spanner, and key. The advantages of this splint as set forth by 
the authors are as follows: The attachment of the clamp to the inferior or pos- 
terior borders of the ramus can be accomplished without injuring any important 
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anatomic structures, without opening any fascial planes for the spread of in- 
fection (the presence of infection does not contraindicate the use of the splint), 
and without taking any operative risks. There is no chance of bone burn, 
injury to tooth roots, or the mandibular nerve. It may be applied to the jaw 
of a child without injuring the developing teeth. It is particularly useful in 
cases requiring resection of portions of the mandible, or the application of 
bone grafts. The reduction handles, designed to hold the clamp during its 
application, also serve for the manipulation of grossly displaced fragments. 


COMMINUTED FRACTURES OF THE MANDIBLE 


More radical treatment of fractures is favored today by such men as Sir 
Harold Gillies; and, indeed, with modern ways to inhibit and prevent bacterial 
infection, more daring methods are permissible. How such a treatment prevents 
complication and shortens the period of treatment is evidenced by the following 
report of Cuthbert (1944) of Cape Town, Africa. He contrasts an analysis of 
two series of cases, the first consisting of eleven cases treated in 1940 to 1941 
by conservative methods, and the second, of fourteen similar cases treated be- 
tween 1942 and 1943 in a more radical manner. The first series, of which five 
had not united after thirty-six weeks, and six required twenty-eight weeks to 
get union, presented a marked contrast with the treatment time of sixty-six con- 
secutive cases of noncomminuted fractures in which bony union was obtained in 
an average of eleven weeks. In examining the records of the first series, it was 
noted that the main causes of delayed or nonunion were suppuration and seques- 
tration. In the second series, the aim was to avoid sequestration by anticipating 
it, and abscess formation by providing early dependent drainage of the fracture 
by submandibular incision. For cases in which bone grafting was not thought 
to be required later, the fractures were exposed by wide submandibular incisions, 
all completely detached pieces of bone removed, and all thin and tapering edges 
of compact bone nibbled away. After the wound was débrided of blood clot 
and badly bruised soft tissue, a soft rubber drain was inserted while the main 
fragments were fixed by intraoral or skeletal fixation. Bone grafting was 
planned in eases which showed gross comminution of the whole depth of the 
mandible over a length of 4% inch or more, and particularly if it was associated 
with a contaminated external wound. In these cases, after débridement and 
removal of all loose bone, the bone ends were trimmed square, leaving a clear 
gap which was packed till healed by granulation. During this time the mandible 
was immobilized by intraoral or skeletal fixation. As soon as the soft tissue 
wound had healed (in the reported eases after three, eight, nine, twelve, and 
fourteen weeks) pyramidal chips of cancellous bone from the ilium, about 1 em. 
long, were packed between the freshened bone ends, and the wound closed by 
suture. The more radical treatment yielded union in an average of ten weeks, 
sequestration was rare, and delayed union or nonunion completely absent. 


MAXILLARY FRACTURES INVOLVING THE MIDDLE THIRD OF THE FACE 


The trend here is away from external accessory appliances for fixation of | 
the bones of the face. Adams (1943) stated that in using numerous types of ij 
extraoral appliances, including plaster head caps for stabilizing fractures, he ;: 


found them all complicated and time-consuming in their preparation and ap- 
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plication. Besides being cumbersome and uncomfortable for the patient, some 
were easily disadjusted and dislodged. The fact that so many different types of 
appliances were being used suggested that this method was not entirely satis- 
factory. Kazanjian (1927), Morgan (1934), Sehaefer (1935), Major (1938), 
Woodard (1939), Davidson and Brown (1940), Henry and Fairfax (1941), 
Crombie (1941), Richardson (1942), Waldron (1942), Padgett (1942), Yando 
and Taylor (1942), Freeman (1943), Parker (1943), and Bisnoff (1943) de- 
scribed headbands and caps of various types. 

The fact that maxillary fractures were frequently associated with frac- 
tures of the malar-zygomatic compound was pointed out by Balkin (1942), who 
described various methods of treatment. These fractures occurred not only in 
automobile and sport accidents, but also in modern warfare. The civilian 
population sustained these injuries as a result of aerial bombardment, and the 
men of the Armed Forces because of accidents of the mechanized divisions and 
the action of missiles. MeIndoe (1941) classified fractures of the middle third’ 
of the face into fractures of the malar marillary area, and fractures of the nasal 
maxillary area. In the Maxillofacial Unit, East Grinstead, twenty-six of the first 
type, and forty-three of the second type were treated between Sept. 3, 1939, and 
July 1, 1941. Erich (1942) spoke of (1) transverse mazillary fractures, in 
which there is a complete separation of the maxilla from the rest of the skull; 
(2) pyramidal facial fractures, which extend upward through each antrum to 
the ethmoid region and base of the nose; and (3) transverse facial fractures 
passing through the base of the nasal and ethmoid region and across the orbits 
to the zygomatie arches. Combinations of all three types might occur, and the 
entire middle third of the face might be a comminuted mass. Complete trans- 
verse fracture of the maxilla might be complicated with separation in the mid- 
line of the palate or separation of large alveolar segments. 

Associated Injuries in Fractures of the Marilla—Statistics regarding 
maxillary fractures were scarce. Adams (1943) reported eighty-five fractures 
of the maxilla which had associated injuries (see Table VII). 


TasLe VII 


ASSOCIATED INJURIES IN FRACTURES OF THE MAXILLA 


NUMBER | FRACTURE | FRACTURE | FRACTURE } FRAC- FACIAL INFECTION 
YEAR OF OF OF OF NASAL '| TURE OF LACERA- WITH DEATHS 
CASES MANDIBLE ZYGOMA BONES SKULL TIONS DRAINAGE 
1934 4 1 3 
1935 8 3 3 1 6 1 
1936 5 1 3 1 3 
1937 4 1 3 1 1 1 
1938 | 12 2 3 3 9 1 
1939 13 2 3 3 1 10 1 
1940 17 2 2 4 1 1 2 1 
1941 22 7 5 4 1 17 2 
Total | 85 19 16 5 60 5 3 


Reduction of Maxillary Fractures.—It was stated that reduction of these 
fractures was found difficult, particularly as they were generally not seen until 
late. MeIndoe (1941) stated that early operative interference was contraindi- 
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eated in concussion or other serious complication such as cerebrospinal rhinor- 
rhea, which was due to fracture of the cribiform plate of the ethmoid bone. In- 
fection might lead to fatal meningitis. Erich stated that only after the fracture 
in the ethmoid region had become walled off by fibrous tissue (in about two 
weeks) was it safe to reduce and immobilize the fractured bones of the face. 
Otherwise it was important, as pointed out by Parker (1943), that maxillary 
fractures, especially those with posterior displacement and with impaction from 
a crushing injury, be reduced as early as possible. Gillies (1941), commenting 
on early reduction, stated that it should be performed as soon as the period 
of shock had passed. ‘‘It will take a long time to convince the surgical pro- 
fession in general that it is justifiable and correct to replace these maxillae 
even in the presence of severe head injuries.’’ He cited Cone who was fully 
convinced that the replacement of all displaced bones added to safety because 
of the natural drainage established by proper disimpaction and replacement. 
Kingsbury (1944) insists that in the presence of intracranial injuries, redue- 
tion should be undertaken in a supine and not in a sitting position. 


Figs. 56 and 57.—Dingman’s method of traction for maxillary fractures. (From Dingman, 
J. A. D. A. 96: 173, 1939.) 


Elastic Traction.—Traction gave excellent results in eases in whieh redue- 
tion had been delayed. For low horizontal fractures of the maxilla with upward 
and backward displacement, Thoma (1942) recommended reduction by inter- 
maxillary traction with Kazanjian buttons or Jelenko splints attached to the 
teeth, and an accessory head bandage with elastie traction on each side over the 
cheek. The first effected normal occlusion; the latter aided in stabilization of 
the upper jaw. 

For eases with downward displacement, Major (1938) recommended skeletal 
traction in addition to intermaxillary elastics. This he applied by inserting a 
Kirschner wire transversely into the symphysis of the mandible. By this 
means a tremendous force could be applied with S-shaped hooks attached to 
the Kirschner wire and fastened to a head cap. A turnbuckle served to shorten 
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the rods in order to reduce the fracture gradually. Dingman (1939) recom- 
mended a method similar to that devised by Federspiel (1934) for cases with 
downward displacement. The latter consisted of fastening a plain arch wire 
to the necks of the teeth from which strands of copper wire were attached and 
passed through the cheek to the outside of the face; then they were twisted 
together over a plaster head cap until the fracture was reduced. Dingman’s 
method was to attach Winter arch bars to both the upper and lower teeth for 
intermaxillary traction, as well as silver wires which were passed through the 
cheek to be fastened with elastics to rods extending from a plaster cap (Figs. 
56 and 57). 

Erich (1942) made an important improvement by using adjustable hooks 
attached to the head cap; this prevented the wires from cutting into the soft 
tissue and forming a sear if they did not come out of the skin exactly at the 
right place. In edentulous jaws Erich recommended that the wires be attached 
to the flanges of the patient’s artificial denture or a rubber splint (Figs. 58 
and 59). 


Figs. 58 and 59.—Erich’s method of traction useful for maxillary fractures. The ap- 
paratus in Fig. 58 is used for forward traction, that in Fig. 59 for vertical support. (From 
Erich, J. A. D. A. 29: 783, 1942.) 


Internal Wiring Firation—Adams (1943) wrote that until two years ago 
his treatment included the use of extraoral appliances, but since then open re- 
duction and fixation by wiring of the fractured parts to the neighboring unfrac- 
tured bony structures have been carried out in most cases. For this method he 
claimed facility of operation and attainment of complete immobilization ; it fol- 
lowed sound surgical principles, and required easily available instruments. Re- 
peated adjustments were unnecessary and the patient was spared the discomfort 
and ineonvenience of head gear and rods around his face; therefore he could 
resume his activity after he had recovered from the acute stage of the injury. 
The main effort was directed toward obtaining a correct reduction of the frae- 
tured maxilla, after which the immobilization of secondary fractures offered 
little difficulty. 

The method for simple horizontal fractures not involving the orbit con- 
sisted in passing a stainless steel wire, No. 35 or 26, through a small hole made 
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in the infraorbital ridge through a short incision. The wire was passed along 
the anterior wall of the antrum under the skin, through the mucosa of the 
upper suleus, buceally, to the second molar. After the fractured bone was 
placed in position, the wires were fastened on each side to an arch band at- 
tached to the necks of the teeth. Intermaxillary elastics might be applied if 
the occlusion needed to be corrected, or in case of multiple fractures. 

If the fracture involved the zygoma or infraorbital ridge, the wire was 
inserted into the supraorbital ridge just above the zygomatic-frontal suture. 
Through a short incision, a small hole was drilled at this point; through this 
the wire was inserted and looped over the ridge to be passed beneath the tem- 
poral surface of the malar bone. This was best done by means of a bent, 
malleable dissecting probe, the eyelet of which served to carry the wire into 
the mouth through a small incision in the reflection of the mucosa. If immedi- 
ate reduction was possible, the wires were attached, one on each side, to an 
arch band fastened to the upper teeth (Fig. 81), or if the patient wore artificial 
dentures, to the outer flanges of the latter. These wires were removed by ecut- 
ting the loop at the place of insertion and drawing them down into the mouth, 
so as not to introduce infection into the face. 


In fractures involving the displacement of the malar bones, Adams ad- 
vised the use of stainless steel wires, passed through holes made in each frag- 
ment near the fracture line. This would reduce the fracture and hold the bone 
in normal position. Gordon (1943) has reported the reduction of seven malar 
fractures by this method. 

The treatment of nasal fractures and fractures of the malar bones, and 
the handling of severely comminuted fractures of the middle third of the face 
were discussed in articles by Kazanjian (1927), Blair et al. (1937), Brown 
(1939), Gillies (1941), Padgett (1941), MeIndoe (1941), and especially by 
Erich (1942). The treatment of healed deformities was dealt with by Soder- 
berg (1943). 


TEN COMMANDMENTS FOR THE CARE OF PATIENTS WITH 
INJURIES OF THE FACE AND JAWS 


Since the material presented in this review is almost exclusively an ex- 
pression of the opinion of those who have written on the subject, and because 
some of these opinions are controversial, I shall conclude this paper by setting 
forth some of the principles which I believe are important in the treatment of 
fractured jaws. 

The aims of treatment should be to restore both appearance and function. 
While the patient’s happiness and success in life depend a great deal on his 
facial appearance, he also must be able to eat. His ability to masticate is sub- 
ject to the function of the mandibular joint and the muscles of mastication. 
Trismus of the muscles, caused by long inactivity or infection, often prolongs 
the period of disability, while malocclusion resulting from poor reduction may 
hinder mastication permanently, and cause serious damage to the teeth. A 
good functional result therefore is just as important as a good cosmetic result. 
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The following are ten commandments to be observed in the treatment of 
fractured jaws: 


I, TREAT THE PATIENT 


The patient’s general condition should be considered first. Serious acci- 
dents are generally associated with shock, which may be over within ten hours, 
and secondary shock which may supervene several hours later. Shock generally 
is caused by hemorrhage and loss of fluids from wounds in compound fractures, 
and from burns. Shock in combat zones is aggravated by fear, anxiety, hunger, 
and lack of rest. 

The treatment consists in placing the patient in a recumbent position, giv- 
ing bed rest as soon as possible, maintaining body heat, and reducing pain with 
morphine unless contraindicated. Immediate transfusion of saline solution or 
plasma should be given, and hemorrhage should be stopped. A blood transfusion 
before an extensive operation is helpful to debilitated patients. Care should be 
taken that unskillful handling and rough transportation does not cause second- 
ary hemorrhage. To prevent this, bandages and prophylactic splints should be 
applied. 


II. ATTEND TO SOFT-TISSUE WOUNDS 


First aid should consist in control of hemorrhage or oozing by means of 
pads of sterile gauze bound in place with a bandage, such as a cravat or four- 
tailed bandage. Sulfanilamide may first be dusted into and on the wound. If 
it is not available, a solution of merthiolate or zephiran may be placed in and 
over the lacerations. Badly lacerated wounds should not be sutured in com- 
pound fractures, until at least temporary fixation of the fractures has been 
accomplished, because traction caused by the skin may produce marked displace- 
ment, and movement of the fragments may cause hemorrhage and hematoma 
under the skin with resulting infection requiring incision and drainage. Ad- 
vaneed fracture treatment consists of the removal of foreign bodies, detached 
pieces of bone, and fractured teeth. Irrigation with saline solution is advan- 
tageous, but débridement should be carried out with restraint. 


Ill, MAKE A CAREFUL CLINICAL EXAMINATION 


A thorough history of the accident should be taken either from the patient 
or an observer. The cause of the injury may give important information and 
become a guiding factor in treatment; one should know the type of foreign 
body that may have entered the tissue, and the character of contamination that 
may therefore be expected. It is important to find out whether immediate un- 
consciousness for any length of time, followed the accident. Unconsciousness 
points to concussion or contusion of the brain. If the patient had an interval 
of consciousness preceding unconsciousness, a hemorrhage probably is the cause. 
In such eases unconsciousness generally deepens. In very severe injuries there 
may be laceration, and in both contusion and laceration there is blood in the 
cerebrospinal fluid. Fractures of the skull should be suspected and looked for; 
these may involve the vault or the base of the skull. The fracture of the base 
is more serious than fracture of the vault, because vital parts may be endan- 
gered. Fractures involving the middle cranial fossa may be due to the fact 
that the mandibular condyle has been forced through the glenoid fossa by a 
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blow on the chin, or to fracture of the petrous portion of the temporal bone. 
In such cases, hemorrhage or cerebrospinal fluid may be discharged from the 
ears, the facial and auditory nerves may be injured, and the optic nerve may 
be involved with resulting blindness. In fractures involving the anterior fossa, 
ecchymosis of the lids occurs with subconjunctival hemorrhage if the orbital 
plate of the frontal bone is broken; however, this sign may be due also to 
fracture of the malar bone, especially when it involves the external or inferior 
border of the orbit. If the cribriform plate is fractured, hemorrhage or cere- 
brospinal fluid will eseape (Fig. 60) from the nose (cerebrospinal rhinorrhea), 
and hemorrhage may be found beneath the pharyngeal mucosa. Conjunctival 
hemorrhage with ecchymosis mainly involving the suborbital area indicates a 
transverse facial fracture with involvement of the infraorbital ridge. 


Fig. 60.—Middle-third face and mandibular fractures with cerebrospinal rhinorrhea and 
dilated fixed pupils, blindness in the left eye, and paralysis of the sixth nerve. After re- 
duction, the ophthalmologic signs disappeared gradually and completely. 


Ophthalmological signs are of importance. Failure of the pupils to react 
is a bad sign; unilateral dilation and fixation of the pupil (Fig. 60) draws at- 
tention to the side where the intracranial injury has occurred. Blakeslee 
(1929), in a comprehensive study of 595 cases at the Harlem Hospital in 1929, 
showed that the mortality was 95 per cent in patients exhibiting bilateral di- 
lated and widely fixed pupils, while it was 50 per cent in those with one fixed 
and dilated pupil. Diplopia is generally due to downward displacement of the 
eye, which indicates destruction of the floor of the orbit and comminution of 
the maxilla in general. Other eye manifestations of head injuries have been 
described recently by Lyle (1943). 

Neurological signs should be carefully recorded. Injury of the facial, the 
abducens, the auditory, the motor oculi, and the optic nerves may occur. If 
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they are compressed by edema only or by displaced bone, the paralysis may be 
temporary ; if the nerves are completely severed, it will be permanent. Divi- 
sions and branches of the fifth nerve are frequently affected. The area of 
anesthesia should be carefully noted. In lateral mandibular fractures, numb- 
ness of the lower lip and chin is common; in fractures of the middle third of 
the face, the numbness may affect the nose, infraorbital region, upper lip, and, 
more rarely, the hard and soft palates. 


IV. DETERMINE THE TYPE AND EXACT LOCATION OF THE FRACTURE 
Deformity caused by a fracture should be observed and differentiated 
from soft-tissue swelling. The mobility of the bone should be tested by bi- 
manual manipulation of the mandible, by introducing two fingers into the 
mouth and taking hold of the upper jaw, by palpating the region of the man- 
dibular joint in front of the tragus of the ear, and by feeling the orbital ridge. 
Crepitus may or may not be present. It is not wise to manipulate excessively 
because this may cause new hemorrhage or dislocation. The occlusion and 
condition of the teeth should be carefully observed, especially should luxation 
and fracture of individual teeth or entire segments be detected. The relation 
of the upper to the lower denture often gives importent information. Open- 
bite is seen in condylar fractures and horizontal fractures of the maxilla. Re- 
trusion of the maxilla is seen in middle-face fractures, retrusion of the man- 
dible in bilateral condylar fractures. Deviation of the jaw generally indicates 
unilateral fracture. Displacement of fragments interferes with occlusal con- 
tact of the teeth. 

Roentgen examination is indispensable. Its routine use saves much time 
for the diagnostician and discomfort to the patient. It should include views 
from various angles: anteroposterior and posteroanterior views, lateral skull. 
and lateral jaws showing the horizontal as well as the vertical rami including 
the condyle, and views from Water’s position, and exaggerated Water’s posi- 
tion as indi¢ated. Dental films should be taken, if possible, to disclose injury 
and infection of the teeth. Stereoscopic x-rays are of great help in locating 
foreign bodies, especially if indicators are previously inserted into the tissue. 


V. PREVENT AND TREAT INFECTION 


Simple fractures of the jaws do not generally present serious problems of 
infection. In compound fractures, thorough, although conservative, débride- 
ment of the soft-tissue wound, including the removal of foreign bodies, irrigation, 
and early immobilization greatly minimize the incidence of infection. The local 
application of 1 part sulfathiazole and 2 parts sulfanilamide is recommended. If 
there are intraoral wounds, the presence of Vineent’s infection should not be 
overlooked, and if fractures are compounded into the mouth, a smear should be 
taken if the gingivae look suspicious. 

Chemotherapy by intravenous administration, 5 Gm. of sulfadiazine in 100 
c.c. of sterile distilled water, or by the oral route, 2 Gm. of sulfadiazine given at 
once and 1 Gm. every four to six hours, should be instituted in all compound 
fractures whether bone infection is evident or not, and in all eases in which there 
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is a hemorrhage from the ear, in which cerebrospinal rhinorrhea is present. A 


blood level of 6 to 8 mg. per 100 ¢.c. should be maintained. In staphylocoecie 
infection the use of sulfathiazole may be found more satisfactory. Penicillin 


Fig. 61A.—Patient with fistula from septic fracture. 


Fig. 618.—X-ray of patient’s jaw shows osteomyelitis in fracture line and involved tooth. 


when freely available may be found to be an improvement over the sulfon- 
amides. Advice regarding its use is given by Lyons (1943). My experience is 
limited to three cases—two septic fractures, and one case of osteomyelitis of 
the ramus. In all, excellent results were obtained with penicillin after all other 
methods had failed. 
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Supportive treatment should be given as indicated. Blood transfusions 
are indicated in septic fractures, especially when the patient has a lowered 
resistance, or if he shows evidence of debility. Serious local infections may 
come from wounds of the face or in the mouth, since all face and jaw wounds 
are potentially infected. By far the greatest source of infection comes from 
teeth involved by the fractured bone. Any fracture through an alveolar socket 
or an impacted tooth should be considered a compound fracture which may be 
the cause of complications that manifest themselves as cellulitis, abscess forma- 
tion below the fracture line, and, later, osteomyelitis. Any persistent and pro- 
gressive inflammatory process with fever is generally due to lack of drainage. 
Hot fomentations should be applied, and incision and drainage are indicated 
if pus causes fluctuation. Extraoral incisions are also indicated in cases of 
osteomyelitis, and even if there is only a fracture hematoma beneath the jaw. 
A persistent fistula (Fig. 614A) is due to the presence of either a sequestrum 
(Fig. 61B) or a nonviable or infected tooth. Delayed union or nonunion is fre- 
quently caused by teeth which are allowed to remain in the fracture line, and a 
very radical attitude toward the extraction of such teeth is justified, especially 
as we now have methods available for the stabilization of displaced fractures 
which do not depend on the retention of a so-called useful, but questionable tooth. 


VI. SECURE TEMPORARY IMMOBILIZATION 


Frequently the injured cannot receive adequate treatment of their jaw fraec- 
tures at once. This is certainly the case in the combat zones. In civil practice 
also, a delay may be necessary because of other severe injuries or complications. 
In sueh instances, temporary reduction and immobilization of the fracture will 
decrease the danger of secondary hemorrhage and infection, relieve pain and 
shock, and prevent disfigurement. 

If a sufficient number of teeth are present, horizontal wiring across the 
fracture gives good support, or the method described by Tigerstedt (supra) may 
| be used. Intermaxillary fixation is not desirable as a first-aid measure, except 

; by means of elastics attached to Kazanjian buttons (Fig. 39). Skeletal fixation, 

if available, may be applied under local anesthesia for simple primary reduction, 

and later when complete reduction is possible, may serve as a permanent fixation. 


Vil. CHOOSE THE CORRECT TYPE OF ANESTHESIA 


The choice of anesthesia depends on many factors. Simple fractures with- 
out complications may be reduced under local anesthesia, a combination of eon- 
duction and infiltration methods. Local anesthesia should also be used in pa- 
tients suffering from shock, or those who are in poor physical condition from 
other causes. General anesthesia, however, is more desirable when the surgical 
procedure is complicated by contusions and lacerations about the mouth, when 
muscular relaxation is desirable to reduce the fractures, and when multiple frae- 
tures are widely distributed. The physical and mental condition of the patient 
is important. Unstable, apprehensive patients should also be given a general 
anesthetie if possible. Other factors which must be considered are the duration 
of the operation, and the condition of the operative site. Intravenous anesthesia 
has many advantages in patients in good physical condition. Contraindications 
are shock, anemia, cyanosis, pulmonary disorders, and respiratory obstruction. 
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It has the advantage of quick induction, and is followed by a minimum of nausea 
and vomiting. Endotracheal administration of ether is probably the safest 
type of general anesthesia, and should be used if the intravenous administration 
of sodium pentothal is contraindicated. The endotracheal tube may be inserted 
through the nose, to administer the anesthetic or to prevent aspiration of mouth 
secretions. If intravenous anesthesia is used it is possible to pack the oropharynx 
completely around the tube. Preanesthetic sedation should be used in all eases. 
It frees the patient from apprehension and decreases the amount of anesthetic 
needed. For robust adults, a combination of nembutal (3 grains two hours be- 
fore the operation), scopolamine (4 99 grain two hours before and repeated one 
hour before the operation), morphine (1% grain), and atropine (450 grain one 
hour before) produces sedation, reduces reflex irritability, and arrests salivation 
and mucous secretions. 


VUI. GIVE ATTENTION TO PROPER REDUCTION 


A great deal has been written about the apparatus and methods for the im- 
mobilization of fractures, and very little about methods of reduction. Fresh 
fractures generally are reduced easily by manipulation. It may be necessary 
to disimpact the fracture against muscle pull; in such cases general anesthesia 
is helpful because it causes muscular relaxation. In all, but especially in 
oblique fractures, distraction must be guarded against. It may be due to inter- 
position of a splinter of bone, soft tissue, an organized blood clot, or a foreign 
body. The bones must be approximated properly. Good reduction can be 
achieved in many cases by intraoral and external manipulation, and by palpa- 
tion of the surfaces of the bone. The position of the distal as well as of the 
proximal fragment, and the occlusion of the teeth must be carefully checked. 
The reduction is generally performed after the apparatus for fixation has been 
applied, and as a rule, it takes two operators to reduce and immobolize the 
jaw. In some eases open reduction should be resorted to in order to obtain 
accurate results; this is especially true of certain fractures of the mandibular 
condyle (Fig. 73), and in some fractures at the angle of the jaw (Fig. 66). 
The result of the reduction should be checked by x-ray examination. 

Late reduction of fractures that are from one to two weeks old may still 
be accomplished by traction. Later, if strong fibrous or bony union has oe- 
eurred with the fragment in malposition, corrective osteotomy is the only pro- 
cedure that allows realignment. It can be performed in the mandible as well 
as in the upper jaw. Sometimes a sliding osteotomy is needed to lengthen the 
lower jaw if it has been shortened by loss of substance. 


IX. SELECT THE BEST METHOD OF FIXATION 


A well-considered decision must be made in the choice of the method of 
fixation. In single fractures this is not difficult, but in multiple mixed fractures 
a great deal of careful planning is required, and some combinations of fractures 
of the middle and lower parts of the face tax one’s ingenuity. Each case must 
be decided upon its own merits, the magnitude of the injury, the availability 
of apparatus, the facilities for operative procedures, and the experience of the 
surgeon; all play a determining role. I favor the surgical approach; it elimi- 
nates many dental procedures which are time-consuming and expensive, often 
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delaying reduction for days, and which do not always bring about accurate 
results. The construction of splints requires a dental laboratory and technician, 
which are not easily available to the oral surgeon working in a hospital. In 
unusual eases, however, they may be absolutely necessary (comminuted frac- 
tures, bone grafting). A good general rule is to use the simplest method by 
which it is possible to accomplish adequate reduction and fixation. A better 
result often can be obtained when combining two methods such as intermaxillary 
fixation with skeletal fixation, and one should not hesitate to use all means avail- 
able to obtain the best immobilization possible. The accessory appliance may be 
removed as soon as it is safe to do so. 

In late fractures when the treatment has been delayed two weeks or more, and 
when muscular spasm or fibrous union prevents reduction by manipulation, 
skeletal traction must be used either by appliances fastened to the teeth, or 
by means of various types of external apparatus. 


interosseous and circumferential wiring. 


Fig. 62.—Comminuted fracture reduced by 


Interosseous wiring and circumferential wiring have been successfully 
used in my clinics. The use of stainless steel wire has given excellent results 
in fractures of the malar bone, orbit, maxilla, ramus, angle of the jaw, and 
body of the mandible. In comminuted mandibular fractures, circumferential 
wiring may be applied without a splint by making an intraoral incision to 
expose the bone, and closing the mucosa over the twisted wire. Interosseous 
wiring may be helpful in other cases. The wire suture may be applied by the 
intraoral or the external approach, and if the fracture is widely exposed, this 
method facilitates a more accurate reduction of fragments that are difficult to 
control otherwise. Interosseous wiring, however, seldom gives sufficient sup- 
port to the bone, and the jaw should be immobilized. I feel strongly that the 
failures with this method are due to ineffective fixation. It should be used in 
combination with intermaxillary wiring or a Gunning splint. I generally 
remove the circumferential wires, but the interosseous wires may be left per- 
manently unless they interfere with the wearing of a denture. The use of both 
circumferential and interosseous wiring is shown in Fig, 62. 
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Skeletal fixation, although not as yet out of the experimental stage, has 
already proved itself a great adjunct to the armamentarium available for frac- 
ture treatment. The Haynes-Griffin appliance, while having the advantage of 
great stability, presents certain difficulties in its application. The pins must 
be placed parallel to each other and at an unalterable distance apart, other- 
wise the blocks cannot be attached to them. Furthermore, the pairs of pins 
must be approximately in alignment, because the connecting rods allow only 
moderate disalignment. Bending them (Fig. 63) or replacing them by German 
silver wire (Fig. 54) facilitates the use of this appliance. The Frac-Sure ap- 
pliance, on the other hand, is very adaptable. It can be used in any situation 
or in any combination. Pins may be inserted wherever they are most needed, 
and at an angle which will give the best support. When the pins are far apart, 
additional connecting rods can be applied to give the appliance greater sta- 
bility (Fig. 64). 


63.—Griffin appliance with connecting bars bent for simple mandibular fracture of 
edentulous mandible. 


The advantages of skeletal fixation already have been adequately de- 
scribed, and so has the technique of application. Some surgeons insert the pins 
by hand, either with a screw bit or with a hand drill. Ivy and Curtis (1943) 
pointed out that it was difficult to find the holes if a burr was used to drill 
them before inserting the pins. I prefer to drill a hole with an electric dental 
engine. It eliminates the pressure which otherwise must be applied to insert 
the pins, and which may cause displacement of the fragment. I use a spear- 
shaped drill to make the hole, and keep my fingers on the skin over the jaw 
while removing the drill and inserting the pin. Care must be taken, however, 
not to overheat the bone; the drill should be turned slowly, or cooled with 
water while it is being used, and a new drill should be used for each hole. Pins 
should not be inserted near infected bone, nor through an area involved by 
cellulitis. 
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After the pins are inserted, other surgical procedures that may be neces- 
sary, such as sequestectomy, extraction of teeth, removal of foreign bodies, 
excision of scar tissue, incision, and drainage, should be done. Next comes 
the reduction of the fracture by manipulation inside and outside of the mouth 
until the correct anatomic position has been achieved; then all connecting bars 
are attached and all nuts are very securely tightened. In addition, it is neces- 
sary to state that the appliance should not be used to manipulate the frag- 
ments; the reduction of the fracture should be accomplished by manipulation 
of the bone. In oblique fractures which tend to distraction, a circumferential 
wire may help to prevent lateral displacement. While one of the advantages 
of skeletal fixation is avoidance of intermaxillary fixation, the same apparatus 
may be used to immobilize the jaw; this is often necessary in fractures of the 
condyle or of the maxilla, and can be done by attaching the mandibular appli- 
ance to pins inserted into the malar bone (Fig. 64), or a pair of pins may be in- 
serted into the mandible and attached to a plaster cap or headband (Fig. 75). 


Fig. 64.—Frac-Sure appliance with two pairs of pins placed far apart in an almost 
edentulous mandible for treating an oblique fracture with osteomyelitis at the symphysis. 
A pin in each malar bone is used to immobilize the jaw for stabilizing a fracture of the condyle. 
Note formation of triangle by connecting bars, giving greater stability to the apparatus. 


I believe that the hook screw attachment of Pohl (supra) or the Brenthurst 
clamp of Penn (supra) has many advantages over the pin fixation method. 
It would appear that at the angle of the jaw or at the posterior border of the 
ramus it might be particularly useful because of the thinness of the jaw in 
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this region, which often gives unsatisfactory attachment to the half pins. Any 
stress or strain, such as occurs when the patient turns in sleep on the splinted 
side of the face, has the tendency to loosen the pins. 

The following outline for the treatment of various types of cases may be of 
value to the reader: 


A. FRACTURES OF THE MANDIBLE 


1. Single or multiple fractures within the dental arch are generally reducible 
by intermaxillary wiring by the Gilmer or the evelet methods. In old fractures 
with displacement, elastic intermaxillary or interarch traction may be needed ; the 
former is applied by means of the Jelenko (Fig. 65) or Winter arches, the latter 
according to Moorehead. If the fractures tend to displacement after reduction, 
interosseous wiring, or skeletal fixation may be a help. This method should also 
be used if immobilization of the jaw is undesirable or contraindicated. 


Fig. 65.—Jelenko splint with traction applied to restore normal occlusion in a mandibular 
fracture associated with bilateral condylar fracture. 


2. Single or multiple fractures with an insufficient number of teeth fer 
intermaxillary wiring may be treated by intermaxillary ligation with Gilmer 
arch wires attached to anchor teeth with Angle bands (Fig. 16). More satis- 
factory results are obtainable by skeletal fixation, especially in cases of mul- 
tiple fractures and fractures with displacement due to muscle pull, or if the 
teeth needed for anchorage are questionable or actually involved in the frae- 
ture and therefore are to be removed. 

3. Single or multiple fractures with one fragment edentulous. These frae- 
tures are very common; generally the edentulous fragment consists of the 
vertical ramus with more or less of the horizontal ramus attached to it. The 
horizontal part may contain an involved tooth which has to be extracted, In 
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these cases a splint with an extension arm (especially useful in children), 
a wire looped through a hole drilled into the angle of the jaw and connected 
to a bar extended from a head cap, are used by many. They are not foolproof 
because adjustment is difficult, and they often become disarranged. Posterior, 
medial, and external displacement cannot easily be controlled. Skeletal fixa- 
tion gives good results, although the vertical ramus being very thin near the 
angle does not give as good an attachment as the horizontal ramus of the 
mandible. The use of skeletal fixation in bilateral fractures at the angle is 
inadvisable, because difficulty in positioning the head when sleeping is apt to 
cause displacement. I prefer internal wire fixation by means of an open 
operation (Fig. 66), as the result is much more accurate than that gained by 
any other method. I consider the danger of necrosis from the drill holes, 


Fig. 66.—Direct wiring with open reduction. 


if it should occur, of little consequence; it is not more serious than that which 
oceurs if a drill hole is made to attach a traction wire. Intraoral direct wiring 
may be advisable in some instances, such as cases with cellulitis and sub- 
mandibular infection. This method may also serve in comminuted fractures 
(Fig. 62), but according to my observation, the results obtained are not as 
accurate as those secured by the cutaneous approach, especially in oblique 
fractures with the tendency toward displacement (Fig. 68). The use of intra- 
osseous wires (Kirschner wires, Steinmann pins) I consider dangerous in 
compound fractures, as they are inserted through the fracture line and may 
carry infection into the adjacent bone. 

4. Simple or multiple fractures in edentulous jaws, when within the cover- 
age of an artificial denture, may be reduced and stabilized by placing cireum- 
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ferential wires around the jaw and over the inserted denture. If no denture 
is available, a simple splint fitting over the alveolar ridge may be made from 
an adjusted impression. The wires (stainless steel) are placed on each side 
of the fracture and are easily introduced by means of a long, curved, 14 gauge 
hypodermic needle (Fig. 67). Sometimes in single, lateral fractures, a wire 
must be placed on the opposite side to balance the denture. Accurate redue- 
tion of edentulous mandibles without the use of an intraoral splint is not easy. 


Fig. 67.—Introduction of circumferential wire through hypodermic needle. 


Skeletal fixation is very useful, especially in cases in which the reduction 
accomplished solid impaction of the fragments. In oblique fractures, par- 
ticularly those in atrophic mandibles of older patients, the patient’s denture 
should be used for a time as an intraoral splint in addition to external pin 
fixation or direct wiring; it may be held in place by a bandage. In mandibles 
with alveolar atrophy, direct wiring should be undertaken only from an extra- 
oral approach. Intraoral wiring in fractures of the horizontal ramus often 
causes injury to the mandibular nerve and does not prevent displacement 
(Fig. 68). Displacement is very important from the neurological point of 
view, although it may not be important from the point of view of mastication 
since new artificial dentures correct all but unusual deformities. If the man- 
dibular canal is displaced at the fracture site (Fig. 68), we not only get perma- 
nent anesthesia of the lip and chin, but also, in many eases, paresthesia which 
causes much suffering and is frequently due to a neurinoma developing in the 
end of the central part of the nerve. The use of intraosseous fixation by means 
of Steinmann pins may give good results in fractures that are not compounded 
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either into the mouth or to the outside of the face, if the pin can be success- 
fully guided, as described by Pincock. I do not think, however, that the 
method should be used if the x-ray findings indicate that the mandibular nerve 
may be accidentally injured by the procedure. 


Kurt H. Thoma 


Fig. 68.—X-ray showing intraoral transosseous wiring with poor alignment resulting 
in permanent anesthesia and paresthesia in the parts supplied. Removal of the wire and 
nerve repair brought prompt relief. Note termination of mandibular canal over alveolar ridge. 


5. Comminuted fractures of the jaw present so great a variety of problems 
that no simple rules can be laid down regarding their treatment, except that 
one should always attempt to save all fragments of bone unless they are com- 
pletely detached, or are about to be sequestrated. The already reported more 
radical procedure of Cuthbert should be given consideration, especially in 
septic cases. Open extraoral reduction and direct wiring in general have 
been condemned by everyone. However, as pointed out (supra), Gordon 
(1943) made a plea for using wire sutures again, since today the avail- 
ability of stainless steel gives us a noncorrosive, nonirritating metal from 
which better results may be expected. This has been borne out in my 
experience with tantalum and stainless steel wire, but it should again 
be stressed that all wired mandibles should be immobilized by some 
form of intermaxillary fixation, such as wiring, a Gunning splint, or skele- 
tal fixation, because I feel that many failures in the past have resulted 
from ineffective immobilization rather than from the method per se. Skeletal 
fixation may aid greatly in some comminuted fractures, although in war in- 
juries Kazanjian’s method of fixation to a bar splint (Fig. 28) has given ex- 
cellent results. 

In order to fix large detached fragments of the alveolar process or of the 
inferior border, circumferential wiring has been found very useful; I often 
resort to it without the use of a splint over the alveolar ridge, applying the 
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wire subgingivally (Fig. 69). The combination of transosseous wiring at the 
alveolar ridge with circumferential wiring around the inferior border of the 
jaw, has a great deal to recommend it, and has the advantage of easy appli- 
cation. The wire is inserted through a hole drilled in the base of the alveolar 
process, and is drawn down vertically over the lingual surface and through 
the skin by means of a hypodermic needle; from here it is passed obliquely 
over the fracture line along the anterior surface by the same method. When 
both wires are introduced the fracture is reduced and the wires twisted, as 
shown in Fig. 70, A. The short intraoral incision to prepare a buceal and 
lingual flap is closed over the wires with silk. In oblique fractures a single 
suture may be sufficient, especially if the mandible is immobilized (Fig. 70, B). 


Fig. 69.—Circumferential wire holding alveolar fragment in position. 


A. B. 


Fig. 70.—Combination of transosseous and circumferential wiring. A, In horizontal ramus; 
B, at angle of jaw. 


6. Malunited fractures of the mandible often are associated with consider- 
able physical and mental suffering. Their treatment, which cannot be included 
in this paper, involves a combination of osteotomy and bone grafting. Neuro- 
logical complaints can often be relieved by nerve repair as described by Thoma 


(1944). 
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7. Fractures of the mandibular condyle are not to be eansidered unim- 
portant. I know that the result of the present treatment is not as satisfactory 
as many who have written on this subject believe it to be. * The minimum 
conservative treatment should be as follows: “. 

Two weeks of intermaxillary traction in the incisor region with an oe- 
clusal block from 2 to 4 mm. wide interposed between the last teeth (Fig. 71) 
to overecorrect the open-bite, and three additional weeks of intermaxillary 
fixation without the block. In most cases, this gives a fair result which is 
dependent on the amount of displacement of the neck of the condyle and the 
character of dislocation of the joint, if present. The method has been advo- 
cated to correct the overriding of the condyle, but it is actually based on a 
wrong assumption, namely, that the ramus can be drawn down to overcome 
the displacement. Walker (1942) stated that this method produced no con- 
sequent reduction in the overlapping of the fragments, and experiments which 
I have conducted for several months led to the same conclusion. Twe factors 
tend to prevent this taking place; first, the stylomandibular and sphenoman- 
dibular ligaments limit the down movement of the ramus to a very small 
distance, while second, the capsule of the mandibular joint allows thé condyle, 


Fig. 71.—Intermaxillary traction with Stout’s continuous wire loops, and occlusal block to 
overcorrect open-bite in condylar fractures. 


which generally is attached to the ramus by periosteum, to be drawn down 
so that nothing is accomplished. In the treatment of badly displaced or dis- 
located condyles, one should make an effort to draw the condyle up into the 
glenoid cavity and hold it there while the rest of the mandible is put into 
correct position by intermaxillary wiring or traction. This sometimes can be 
accomplished by inserting a pin into the neck of the condyle, which in turn 
is attached to a rod extending from a head gear by means of a Frac-Sure bar 
(Fig. 72). The pin also serves to manipulate the condyle so as to correct the 
forward, medial, external, or posterior displacement. If possible, the condyle 
should be impacted against the ramus before intermaxillary ligation is applied. 
However, if good contact can be established between the fragments and main- 
tained, these fractures generally heal well by this method. Open reduction, 
however, gives the best results, although this method requires experience and 


familiarity with the field of operation. 
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When using the open method the fracture may be reduced by inserting 
a lever (I find a small bone file, serrated on one side and smooth on the other, 
an ideal instrument for this purpose) between the fragments, and fixed by 
means of a 25 gauge stainless steel wire inserted through oblique holes drilled 
from the outer surface to the center of the fracture surface, as described in 
my monograph (Thoma, 1942), and illustrated in Fig. 73. The wire is left 


permanently (Fig. 74). 


Fig. 72.—Condylar fracture reduced and immobilized by means of pin inserted into condyle 
and attached to plaster cap. External traction from head cap to chin. 


In fracture dislocations when the condyle shows tendencies to slip out of 
the glenoid fossa, a pin is inserted into the condyle while it is held with for- 
ceps. The pin is then attached to the head cap (Fig. 75), or to a second pin 
inserted into the eminentia articularis which prevents it from slipping out 
again (Fig. 76). The operation is performed under pentothal sodium intra- 
venous anesthesia, and the intermaxillary fixation is accomplished by elastics 
attached to Jelenko splints, so that in case of emergency the mouth can be 
opened easily. 

The use of a half pin in the condyle seems to be simpler though not so 
good as direct wiring, but the latter method is sometimes difficult, especially 
when the fracture is found in the subeondylar area of the ramus. 

Condylar fractures in patients with edentulous jaws require special meth- 
ods for immobilization. A Gunning splint can be made, or the dentures may 
be used to improvise one. A bandage may be applied to hold the mandible 
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Fig. 73.—Open reduction with internal wiring fixation of condylar fracture. Tightening of wire 
with wire twister. 


A. 
Fig. 74.—X-ray of condylar fracture. A, Before, and B, after reduction. 
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Fig. 75.—Immobilization of edentulous mandible in multiple fractures (comminuted frac- 
ture of horizontal ramus on one side, fracture and dislocation of condyle and fracture of 
coronoid process on the other side, also fracture of the maxilla) by means of half pins inserted 
into the anterior part of the mandible and attached to rods from a headband. Note extension 
rod to pin in condyle. Third week after operation. 


Fig. 76.—Fracture dislocation of condyle reduced and fixed by one half pin inserted into the 
condyle, and another into the eminentia articularis, and fixed by a connecting bar. 
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in position against the splint or dentures. This form of stabilization is not 
always effective and a bandage is sometimes contraindicated when other major 
fractures involve the horizontal ramus. Waldron’s use of a Kirschner wire 
through the chin, attached to a headband, may be applicable, with or without 
dentures. In patients with a maxillary denture only, my method (Thoma, 
1943) of fixation by passing stainless steel wires through the margin of the 
piriform nasal aperture and over the inserted denture to an arch wire attached 
to the mandibular incisors may be used (Fig. 47), or these wires may be 
attached to circumferential wires in the canine region passed around the man- 
dible carrying a lower denture. Another method accomplishing the same 
thing consists in placing a half pin into the mandible, on each side of the chin 
if possible, and fastening it to the head gear (Fig. 75). Inserting half pins 
into the malar bones and connecting them to a skeletal appliance attached to 
the mandible may also serve a similar purpose (Fig. 64). The last two methods 
will not only prevent the patient from moving the jaw, but will accomplish 
immobilization without the use of a denture splint, so that wounds in the 
mouth are freely accessible. Also, there is no interference in drinking a liquid 
diet, nor in the ease of vomiting. 


B. FRACTURES OF THE MIDDLE THIRD OF THE FACE 


Fractures of the middle third of the face are generally much more serious 
than mandibular fractures, especially when associated with concussion, brain 
laceration, and/or fracture through the base of the skull. With cerebrospinal 
rhinorrhea or otorrhea and hemorrhage, manipulation of the facial bones 
should not be undertaken until it is safe. In such injuries, therefore, treatment 
is often delayed until reduction by manipulation is no longer possible. Reduc- 
tion is frequently delayed unnecessarily, however, because of lack of cooperation 
between various departments in a hospital. Blindness and paralysis due to im- 
pingement on motor nerves often disappear miraculously if the displaced frac- 
tures are successfully reduced, while fibrous union may prevent this accomplish- 
ment if reduction is delayed too long. 

1. Horizontal fractures of the maxilla through the maxillary sinuses (Fig. 
77, A), and simple fractures of the maxillary alveolus are generally reduced 
easily by intermaxillary ligation, or in late cases, by traction to bring the 
backward displaced maxilla into normal occlusal relationship. A Barton band- 
age with elastic reinforcement or its equivalent should, in addition, be applied 
around the head. If the walls of the sinus are comminuted, the sinus should 
be opened through the canine fossa, entirely detached pieces of bone removed, 
and other pieces pressed into position and held with a strip of boric gauze 
placed into the eavity but allowed to extend through the incision for easy 
removal. An improvised Kingsley splint attached to a headband may be used 
if intermaxillary fixation is not practical (Fig. 37). 

2. Pyramidal fractures (Fig. 77, B) involve, in addition to the maxilla, 
the nasal and ethmoid bones, and often the vomer and nasal septum. The 
eribiform plate may be fractured, allowing cerebrospinal fluid to run from the 
anterior cranial fossa out through the nose. Patients with this sign have a 
poor prognosis, and should not be carelessly manipulated. 
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3. Transverse fractures of the face (Fig. 77, C) involve the malar as well 
as the nasal bones. The entire middle part of the face may be pushed back 
as much as 14 inch, which causes not only a dish-shaped face, but also hemor- 
rhages into the palate, pharynx, antra, and conjunctiva, and impingement on 
important nerves (optic, and motor nerves of the eye), as well as diplopia 
through disarrangement of the floor of the orbit due to comminution of the 
maxilla. The orbital margin may be disaligned because of fracture of the 
processes of the malar bone and of the maxilla. This is generally associated 
with marked swelling of the eyelids and ecchymosis (Fig. 60). 


Fig. 77.—Three types of middle-third face fractures. A, Horizontal fracture of maxilla; 
B, pyramidal fracture; and C, transverse fracture of face combined with horizontal fracture 
of the upper jaw. 


Early and accurate reduction of transverse fractures of the face is very 
important for the elimination of the complications enumerated, and to restore 
facial appearance. It should be undertaken as soon as complications permit. 
If all or most of the teeth are present, and there is no horizontal fracture of 
the maxilla, establishment of the correct interdental relationship may accom- 
plish reduction of the facial fracture. Intermaxillary traction may be needed 
or external traction may have to be applied either with an arch wire attached 
to the maxilla, or by means of eye screws inserted into the displaced malar 
bones, the traction being applied from rods extending from a head cap or band. 
The infraorbital margin, if displaced, should be held in position with a wire 
looped around it and attached to another rod from the head appliance. The 
lateral wall of the orbit may be repaired by means of wire sutures (Fig. 78). 
The walls of the maxillary sinus should be decompressed and held in place by 


an antral pack. 

In combinations of the three types of fractures of the middle third of the 
face, the intraoral horizontally detached fragment of the maxilla may have 
to be fixed to the superstructure by means of a winged reversed Kingsley splint 
or a Gunning splint. In partially or completely edentulous maxillas, a Stein- 
mann pin, placed transversely through the face above the reflection of the 
mucosa, as recommended by Brown and McDowell (supra) may give good 
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results. I think half pins inserted through the cheeks on each side as far as 
the hard palate are better, because if one has to be removed for any reason, 
the other will hold. Bars are used from a head cap to complete the fixation 
(Fig. 79). 


Fig. 78.—Fracture of orbit repaired by means of wire sutures. 


Internal wiring, as recommended by Adams (supra), brings us a great 
step forward in the treatment of these cases, as it eliminates the cumbersome 
Kingsley splint and the easily dislodged head gear so ofien the cause of pres- 
sure sores. With this method the maxillary intraoral fragment is held in 
contact with the superstructures by means of the wires looped through the 
supraorbital ridges (Fig. 80) or infraorbital margins. The wires from the 
supraorbital ridges passed behind the malar bone may also be used to bring 
the entire middle-face fragment forward either by pull when reducing the 
fracture, or gradually by means of elastic traction. In such cases the supra- 
orbital wire is attached to the arch band applied to the mandibular teeth and 
is tightened every day until the reduction is completed (Fig. 81). If infra- 
orbital wires are used, they may be attached to an arch bar fixed to the upper 
teeth, and intermaxillary fixation is not needed unless malocclusion exists and 
has to be corrected. In order to remove the internal wire loops easily, guide 
wires may be attached to one strand and allowed to project through the in- 
cision. These make it easy to locate the subcutaneous wire in order to cut it 
and withdraw it through the mouth. 

Wires may also be looped through the bony margin of the piriform aper- 
ture of the nose, and brought down to an arch wire attached to the fractured 
alveolar segment of the maxilla. This method is especially useful for immo- 
bilization of the anterior part of the maxilla fractured below the nasal aper- 
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ture. The stainless steel wire may be carried below the mucosa to prevent 
cutting into it, or over the mucosa if the wire does not injure the gingiva 
(Fig. 82). 
C. MIXED FRACTURES 

Multiple mixed fractures involving the middle third of the face, as 
well as the mandible, have, in the past, presented difficult problems in treat- 
ment, because in most of the established methods the solid opposite jaw has been 
used as a splint to stabilize the bone; but if both jaws are broken, there is no 
stability in either part. 


Fig. 79.—Patient shown in Fig. 60 after reduction of fractures under intravenous 
anesthesia. Horizontal maxillary fracture reduced with half pins inserted into the practically 
edentulous upper jaw to hold it in apposition with superstructure by means of rods extended 
from a Woodard headband. Mandibular fracture reduced with Frac-Sure appliance, Trans- 
verse facial fracture with malar bone and maxilla comminuted on left, and pyramidal fracture 
involving nasal bones, ethmoid, and piriform plate reduced by internal wiring. Note wire 
holding infraorbital margin in reduced position from rod attached to headband. 


In such fractures of the face, therefore, a complete and careful survey 
must be made, and a decision arrived at, as to the methods to be used, and the 
order in which to proceed. If teeth are present, the intermaxillary relation 
adds to the problem of reducing the superstructures and understructures 
properly. With the use of skeletal fixation, transfixation with Kirschner wires, 
Steinmann pins, and internal wiring methods, the problem becomes easier 
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Fig. 80.—Internal wiring for middle third face fracture. Probe inserted to pass stainless steel 
wire looped through supraorbital ridge into oral cavity behind malar bone. 


Fig. 81.—Internal wiring (patient shown in Fig. 80). Note wires extending behind malar 
bones into mouth where they are attached to Jelenko arch, and also the guide wires to facili- 
tate removal of internal wires. 


492 
¥ | 
ae 
= 
¥ 
| 
id 
, 
— 


Historical Review of Treatment of Jaw Fractures 493 


because these newer methods make it possible to fix the mandible independ- 
ently so as to use it as a foundation upon which to assemble the upper jaw; 
this, in turn, can be brought into proper relation with the adjoining parts by 
means of wire sutures. All of this is not necessarily accomplished at a single 
operation. Two or more procedures may be required for the complete result. 
A patient showing a combination of various reduction methods is shown in 
Fig. 79. 


fig. 82.—Internal wiring fixation in case of fracture of the anterior alveolar segment of the 
maxilla. Wire loops are passed through the margin of the piriform aperture of the nose. 


X. GIVE PROPER ATTENTION TO AFTERCARE 


The postreduction care is of great importance. Bed rest is needed in all 
cases, and after long operative procedures, dehydration must be counteracted 
by the intravenous administration of saline solution or plasma. Measures 
should be taken to aileviate pain and discomfort. Malunion and nonunion may 
result if the fixation is disturbed, if infection sets in, or if the general health 
of the patient fails. Postoperative roentgenograms should be taken to check 
the reduction and the process of healing. In all compound fractures, or in 
cases in which infection of the soft tissue or bone has already occurred, chemo- 
therapy or biotherapy should be used and checked by determination of the 
blood level obtained. The temperature chart and the white blood cell count 
should be carefully watched. If abscesses develop, they should be promptly 
incised and drained, and wounds and dressings must be carefully attended to. 
A blood count should be taken, anemia treated if present, and the diet con- 
trolled, especially with regard to vitamins and calories. The weight of the 
patient should be maintained. Blood transfusions when indicated are very 
helpful. Vitamin C deficiency must be guarded against; if there is any indi- 
cation of it, ascorbic acid should be prescribed in amounts of from 200-500 mg. 
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per day. The hygiene of the mouth must be attended to with care, by spraying 
and rinsing, and small dressings should be placed around the pins in skeletal 
fixation (Fig. 83). Good general nursing is of extreme importance. When 
finally the apparatus can be removed, it may be wise to restrain the movement 
of the jaw for a week or ten days by applying one or two intermaxillary 
elastics on each side. After having been completely immobilized, the jaw may 
have become stiff as a result of muscle spasm; in this case exercises and mas- 
sage should be ordered. Bandages are used only ag an accessory aid in hold- 
ing dressings and in preventing opening of the jaw. They must be carefully 
applied so as to do no harm by displacing the fragments. 


Fig. 83.—Dressings are applied around each pair of half pins, and over the incision which was 
made to drain a septic fracture. 


SUMMARY 


A review of the treatment of mandibular and middle third face fractures 
in periods of war and peace has been presented from the time of the ancient 
Egyptians, 3000 B.c., to the present. In the conclusion, ten commandments 
for the modern treatment of single, multiple, and comminuted fractures, as 
well as mixed fractures distributed over the entire facial skeleton has been 
given. The use of Kirschner wires or Steinmann pins has been indicated ; 
application of the internal wiring methods has been described; and the use 
of mechanical skeletal fixation has been outlined. These newer methods should 
be looked upon as aids in solving the many difficult problems that constantly 
present themselves; however, they should be used only in eases in which 
simple, more conservative methods are likely to be inadequate. It should be 
understood that success with these methods depends not only on the experience, 
but also on the skill and judgment of the surgeon who uses them. All these 
newer methods are still in the stage of development, and improvements and new 
applications may be expected. 
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FORM, LOCATION, AND CLASSIFICATION OF SUBGINGIVAL 
CALCULUS 


Joun H. Greene, D.D.S.* 


HE complete removal of subgingival calculus is generally considered the 

first ‘‘must’’ in successful periodontal treatment, yet this operation pre- 
sents to many dentists serious obstacles. One of the difficulties experienced in 
the effective removal of subgingival calculus is the lack of appreciation of the 
anatomic relationship of the periodontal pocket to the deposits and lack of an 
effective technique rather than innate difficulty of operation. 

A macroscopic study of the periodontal pocket was undertaken to determine 
this relationship in the hope of evolving an effective means of instrumentation 
based thereupon. Such a technique should permit complete removal of all 
deposits with the least possible damage to the tissues involved. Scaling would 
then become a precise operation. 

The dental literature is replete with references on the chemical composition 
and the formation of caleulus but it records only occasional mention of the form 
of subgingival caleulus. Burchard! described five classes of caleulus: (1) The 
yellowish-white deposits upon the buccal surfaces of the upper molars, (2) the 
caleuli found on the lower anterior teeth opposite the salivary ducts, (3) the 
dark, flattened, hard, scalelike caleuli found immediately beneath the gingival 
margins, (4) the small nodular ealeuli found deep in the pocket formation, and 
(5) that class found upon roots in cases of gouty necrosis of the pericementum 
(ealeuli of pyogenesis). This classification, which is based on the morphologic 
characteristics and chemical analysis of the caleulus, has been disproved by later 


investigators. 

Burehard made a distinet contribution to this problem which is not generally 
recognized. He noted that *‘There is always a space between the pericementum 
and caleulus, showing that detachment or loss of pericementum is in advance 
of the caleulus.”’ Kirk? recognized two types of caleulus: (1) the nodular or 
granular variety, and (2) the dense, thin, and smooth type. This differentia- 
tion is made by tactile sense with an instrument. Frequently, the tartar is 
smoothed and polished by the operator, who thinks it is eementum. 


ORIGINAL STUDY 


The form of the calculus, its location and relation to the crown and the 
ligamental attachment were studied in detail. This study was made on un- 
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selected extracted teeth which were obtained from the extraction clinic of the 
Dental School, University of Pennsylvania, and cadaver jaws furnished by the 
Department of Anatomy of the Medical School, University of Pennsylvania. 
The specimens were kept in 40 per cent ethyl aleohol until the time of exam- 
ination. 

The moist teeth were identified and examined under a binocular dissecting 
microscope with a magnification of 10. The tooth was placed upon a piece of 
millimeter-ruled graph paper, which permitted accurate measurements of the 
structures under consideration. The following data were recorded for each 
tooth: (1) the tooth surface examined, (2) the type of caleulus, (3) the ex- 
tent of the ealeulus including line angle involvement, and (4) the distance in 
millimeters between the ligamental attachment and the apical margin of the 
ealeulus (Fig. 1). This latter measurement will be referred to throughout the 
paper as the subealeular space. 


A, subgingival calculus; B, sub- 


Fig. 1.—Mesial surface of lower second molar showing: 
calcular space or crevice; C, ligamental attachment. 


Figs. 1, 2, 3, and 11 are photomicrographs by Wardlow M. Hammond, Research Associate 
in Microscopy, School of Dentistry, University of Pennsylvania. 
A previous study employing the methods just described showed that sub- 
gingival caleulus could be placed in one of three groups according to its 
morphologic characteristics: (1) the ledge type (Fig. 2), (2) the crustaceous 
type, and (3) the veneer type (Fig. 3). 

The ledge type is most common. It is grayish in color, pumicelike in ap- 
pearance and has a tendency to form a narrow shelflike structure around the 
roots of the tooth. The crustaceous type which occurs next in frequency, is usu- 
ally found apically to the ledge variety, appearing to be a continuation apically 
of the ledge type. The crustaceous calculus is gray and has an appearance like 
an oyster shell. The veeneer form of calculus is least common. It is usually 
found unassociated with the previously described types. It is gray to black 
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and has a smooth appearance. When more than one type of caleulus was ap- 


parent, which was frequently the case with the ledge and crustaceous forms, 


it was classified according to the predominating type. 


TYPES OF CALCULUS AND SUBCALCULAR SPACE MEASUREMENTS 


An initial analysis of the data was made when 200 teeth, fifty each of in- 
cisors, canines, premolars, and molars were studied. This preliminary analysis 


was made because of the similarity of certain of the data, particularly the 
measurement of the subcaleular space. It was felt that the results of this pre- 


liminary analysis might indicate the advisability of certain omissions or ad- 
ditions to the original plan of study. The relative frequency of the different 


(morphologic) types of calculus and of the subealeular space measurements 
in the various tooth groupings is given in Fig. 4. 


Fig. 2. Fig. 3. 


Fig. 2.—Lower first premolar, mesial surface. A, Simple ledge type calculus; C, liga- 
mental attachment. 3etween A and C is the subcacular space or crevice. 

Fig. 3.—Lower second premolar, mesial surface. A, Crustaceous type calculus; C, liga- 
mental attachment; D, veneer type calculus. The ledge has been removed by instrumentation 
leaving a polished calcular veneer remaining upon the root. 


On the molar teeth the ledge type of caleulus is found almost twice as fre- 
quently as the crustaceous type. On the premolar teeth there is about an equal 
distribution between the ledge and ecrustaceous forms, while in the canines 
there is a slight increase of the crustaceous over the ledge type. In the incisor 


region the crustaceous type of calculus predominates almost 2:1 over the ledge 
form. This is the exact reversal of the findings on the molars. The few ex- 
amples of the veneer type of caleulus did not permit analysis according to the 


different tooth groups. A possible explanation for the infrequency of the veneer 


types of caleulus will be brought out in the discussion. 


EXTENT OF CALCULUS 


The ledge type of caleulus was observed as a narrow ledge encireling the 
root of the tooth. It resembled a miniature mountain range about the tooth, 
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with its peaks and its valleys. Occasionally ledge forms were seen in which 
there was an abrupt termination of the slope on the apical side of the caleular 
ledge. The ledge form occupied a relatively small proportion of the space be- 
tween the enamel-cemental junction and the ligamental attachment. The width 
of the tartar ledge of the teeth studied did not exceed 3 mm. 


INCISORS. CANINES. 
CALCULUS TYPE AND CALCULUS TYPE AND 
SUBCALCULAR SPACE SUBCALCULAR SPACE 

MEASUREMENTS. MEASUREMENTS. 


— LEDGE 
--- CRUSTACEOUS 


— LEDGE 
--- CRUSTACEOUS 
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PREMOLARS. MOLARS. 
CALCULUS TYPE AND CALCULUS TYPES AND 
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Fig. 4. 


The crustaceous type of calculus was found commonly in conjunction with 
the ledge form. It appeared as a low plateau extending in many instances 
both apically and coronally from the ledge. The erustaceous form was found 
most frequently on the apical side of the ledge. It has a rough surface similar 
to an oyster shell. The crustaceous form of calculus occupied a larger area of 
the root surface between the enamel-cemental junction and the ligamental at- 
tachment. 

The veneer type of calculus was rare. It appeared as a thin smooth glassy 
surface. In the specimens observed, this form was not usually associated with 
the other types. Fig. 3, however, gives a clear example of the veneer in com- 
bination with the crustaceous type. 
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LINE ANGLE INVOLVEMENT 

It was noted whether the tartar mass extended across the line angle from 

one surface of the root to another. This was studied because of the common 

clinical impression that caleulus is a surface coverage rather than a cireum- 

ferential coverage. The caleulus was observed to be continuous across 96 of 

the molar line angles, 90 of the premolar line angles, 86 of the canine line 

angles, and 108 of the incisor line angles. This represented 48 per cent of the 

molar line angles, 45 per cent of the premolar line angles, 43 per cent of the 

canine line angles, and 54 per cent of the incisor line angles. These data and 
the respective line angles involved are given in Table I. 


TABLE I 


PERCENTAGE OF TEETH WITH CALCULUS CROSSING THE LINE ANGLE FROM ONE SURFACE TO 
ANOTHER 


NUMBER OF TEETH 


MESIOBUCCAL | MESIOLINGUAL | DISTOLINGUAL | DISTOBUCCAL (%) 
© 


MOLARS 28 20 20 32 48 
PREMOLARS 18 30 24 18 45 
CANINES 20 30 18 18 43 
INCISORS 26 32 26 24 54 


SUBCALCULAR SPACE 


The subcaleular space represents the hard tissue wall of the gingival crevice 
below the calcareous deposit—the subcaleular crevice. The subecaleular area 
appears as a clear polished space of cementum with no fibrous attachments or 
ealeareous deposits on the surface. The subcaleular space measurement is taken 
from the lowest tartar mass to the ligamental attachment on each tooth surface. 
It varies in depth from 1 mm. to 10 mm. 

In Table II the frequency of the different caleulus types on the tooth 
surfaces of the various tooth groupings is shown. There is little variation in 
frequency of a particular caleulus type on the different tooth surfaces of a par- 
ticular tooth group. 

TABLE II 


FREQUENCY OF TARTAR TYPES ON DIFFERENT TOOTH SURFACES IN THE VARIOUS TOOTH 
GROUPINGS 


CRUSTACEOUS VENEER 
Ak 
MOLARS 28 20 26 | 16 12 12 
PREMOLARS 20 20 24 | 34 18 27 
CANINES j 12 18 14 | 26 32 26 
INCISORS 18 12 14 | 24 26 34 


The frequency of caleulus types according to tooth surfaces of all the teeth 
studied is shown in Fig. 5. 

In the 200 canine and premolar tooth surfaces examined, no subcaleular 
space of less than 2 mm. was noted. Seven per cent of the molar root surfaces 
and 2 per cent of the incisor root surfaces had a subealeular space of only 1 
mm. (Table III.) 
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TABLE III 


VARIATION IN DEPTH OF THE SUBCALCULAR SPACE IN THE VARIOUS TooTH GROUPINGS. TWO 


HUNDRED SURFACES STUDIED IN EAcH TootH Group 


DEPTH IN MILLIMETERS 


AVERAGE 


1 2 3 4 5 7 8 10 DEPTH 
: PREMOLARS - 124 60 10 4 - 2 - - - 2.5 
CANINES 2 - - - - - 28 
INCISORS + 2.4 
CALCULUS TYPES 
s ACCORDING TO THE VARIOUS DEPTH IN MILLIMETERS FROM 
ae SURFACES OF ALL THE TEETH CALCULUS TO THE LIGAMENTAL 
e STUDIED. ATTACHMENT IN THE DIFFERENT 
‘a TOOTH GROUPS. 
140 
4 CRUSTACEOUS INCISORS 
VENEER CANINES 
100 
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BUCCAL DISTAL LINGUAL MESIAL i Seven 
TOOTH SURFACES. DEPTH IN MILLIMETERS. 


Fig. 5. Fig. 6. 


The subealeular measurement was unrelated to the caleular type, the tooth 
surfaces involved, and the various tooth groupings. The depth of the sub- 
calcular space in the various tooth groupings is depicted graphically in Fig. 6. 

The above data, derived from a detailed examination of S00 tooth surfaces 
of four tooth groups, revealed that there was close uniformity in the subealev!ar 
space measurements and the frequency of involvement of the tooth line angles. 
It was felt that, rather than continuing this detailed study, more information 
might be obtained by examining a larger number of teeth to determine (1) 
whether any subealcular space measurement of less than 1 mm. was found, and 
(2) whether there existed other types of caleareous deposits not ineluded in 
the original classification. Accordingly, an additional 800 teeth obtained at 
random from the extraction clinic were studied in these respects. On the 3,200 
tooth surfaces of this second group no subealeular measurement of less than 1 
mm. was recorded, and in the majority of instances a subcaleular measurement 
of over 2 mm. was noted. No additional types of calculus were found nor any 
variations of form not observed in the 200 teeth studied in detail. 
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DISCUSSION 
These data and observations are subject to the following errors: The bue- 
cal and lingual surfaces of many teeth had been mutilated by the foreeps, and 
wherever such disturbance of the caleulus was observed it was recorded as be- 
ing present. This was permitted by a study of cadaver’s teeth in situ where 
it was found that, on every tooth andisturbed by dental care or extraction, the 
subgingival caleular deposits were circumferential in distribution. Another 
possible cause of error is the source of the teeth studied, which were obtained 
from the extraction clinic of the University of Pennsylvania. The patients were 
mostly from low subsistence levels and little, if any, previous dental care had 
been received. Lastly, no record was included of any tooth that had no evi- 
dence of subgingival calculus, thereby eliminating teeth from adolescent ages 
or from patients who had received adequate dental care. 


7.—Canine calculus formation in pockets from 3 to 6 mm. in depth. 


Fig. 


Morphologically, the caleular deposits fall easily into the three stated 
classifications. From its position in the subgingival space, the ledge type is ap- 
parently the first type to form and, when undisturbed, the crustaceous type 
seems to be an outgrowth from it, usually in an apical direction. The ledge, 
however, in all specimens examined, was nearer to the cervical line than it was 
to the ligamental attachment. 

In Figs. 7, 8, and 9, showing the four surfaces ot three teeth cut at their 
line angles and matched together, the circumferential character of the calculus 
is demonstrated clearly. The ledge type of caleulus seems to be the first formed, 
and it is deposited in a circumferential manner. It tends to remain in the origi- 
nal position unless disturbed. The crustaceous type of calculus forms apically 
and coronally from the original ledge deposit. 

The three teeth represented in Figs. 7, 8, and 9 were selected also because 
of the wide difference in the subealeular space measurements. 
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Fig. 8.—Upper first incisor calculus formation in pockets from 4 to 8 mm. in depth. 
A, Calcular ledge; B, subcalcular crevice; C, ligamental attachment; D, crustaceous calculus 
apically from ledge; EF, crustaceous calculus coronally from ledge. 


Fig. 9.—Premolar calculus formation in pocket extending almost to apex. 

The four surfaces of a tooth photographed, the prints cut at the line angle and matched 
together at the calcular deposit areas, demonstrating the circumferential character of the cal- 
cular formation. 
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The upper canine is a typical example of the caleulus formation on a tooth 
with pockets of 3 to 6 mm. in depth, the upper first incisor typical of pockets 
of 4 to 8 mm. in depth, and the premolar typical of pockets extending prae- 
tically to the apex, yet the position of the ledge portion of the caleulus in ref- 
erence to the enamel-cemental junction remains fairly constant. 


. 


Fig. 10. 


Fig. 10.—Approximal surface of canine. A, Calcular ledge; D, crustaceous type apically 
from ledge; FE, crustacecus type coronally from ledge and continuous with it. 

Fig. 11.—Approximal surface of premolar. A, Calcular ledge; C, ligamental attachment; 
F, new calcular mass. H-H, Between these two points the ligamental attachment has receded 
apically to maintain its subcalcular crevice. 


The crustaceous type of caleulus is exemplified in Fig. 10. This type was 
situated usually on the surface of the root apically from the original ledge 
and occupied a greater area than the ledge type. The slow growth apically 
of this crustaceous mass either followed the recession of the ligamental attach- 
ment or was a causative factor in its recession. In Fig. 11 the irregular ledge is 
seen and, at its lowest point and separate from it, there is a new ecaleular mass, 
adjacent to which the ligamental attachment has already receded apically, re- 
sulting in the maintenance of the average distance on the root separating the 
lowest caleular mass from the ligamental attachment. This localized recession 
is best explained as due to irritation from the small crustaceous deposit on the 
cementum. 

This observation corroborates Burchard’s deseription of a caleular mass, or 
islands, in the subgingival crevice, which he termed ‘‘nodules,’’ and supports 
his view that the ligamental recession seems to be due to caleular irritation. 
No examples of multiple nodules described by Burchard were found in this 
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study. The extensive distribution of the crustaceous type of calculus may have 


given Burchard the impression of multiple nodules. 

Kirk first designated some caleulus as ‘‘smooth,’’ judging from the tactile 
sensation. He suggested that this was produced frequently by incomplete re- 
moval of the caleulus and a polishing of the caleular surface as though it was 
cementum. The term ‘‘veneer’’ is used in this paper to designate this artificial 
type of caleulus. From clinical experience it occurs always coronally from the 
ledge, if the ledge be present, but it may constitute the entire subgingival eal- 
cular surface. In such a case no ledge or crustaceous type exists on the same 
surface. It is never found below the ledge. 

The infrequeney of the veneer type of ecaleulus in the teeth examined 
from thé extraction clinic, and the frequency with which it is observed in private 
practice suggests that Kirk’s inference of an artificial causation is probably 
true. <A dull instrument will frequently cause a mass of calculus to be planed 
to a smooth surface which will deceive the tactile sense, whereas a sharp instru- 
ment will indicate tactically the difference between the veneer type and ce- 
mentum. The position on the root surface as mentioned indicates that it is the 
result of failure to remove the caleular mass entirely. 

The most important observation of this macroscopic study of the morphology 
of the root surface is the consistent presence of a subealeular space, varying 
from 1 to 10 mm. in depth, which presents an apparently healthy and clean 
surface of cementum. The stratified squamous epithelium of the crevicular 
gingiva is in apposition to this subealeular space which is bounded by the eal- 
careous deposits and the ligamental attachment. This area is termed the sub- 
caleular erevice, which ean be considered a division of the gingival crevice. 
The existence of the subealeular crevice is of marked significance. It furnishes 
an area which permits proper instrumentation without causing injury to the 
soft tissue wall of the crevice or the ligamental attachment. It furnishes an 
important tactile landmark in instrumentation whieh must be recognized by 
the operator. 

Attempts to stain this subealeular crevice before extraction, to determine 
whether the epithelium lining the crevice was in apposition or attached to the 
cementum were inconclusive. It was a simple matter to insert the instrument or 
stain to the depth of the interseptal fibers, but impossible to determine whether 
the epithelium was detached or merely separated from the cementum in the 
process. 

The clinical aspects of. this study which are concerned with the type of 
sealers, and the technique of instrumentation which are best adapted for the 
efficient removal of subgingival calculus will be discussed in another paper. 


SUMMARY 
1. Subgingival caleulus can be divided morphologically into three types: 
the ledge, the crustaceous, and the veneer. 
2. The ledge type of caleulus is usually the first formed and, if undisturbed, 
it maintains its original position however deep the pocket may become. 
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3. The crustaceous type of calculus is an outgrowth from the ledge form, 
usually developing in an apical direction, but it may extend in a coronal di- 
rection. 

4. The veneer type of calculus is derived from the preceding types by im- 
proper instrumentation. 

5. A caleulus-free area of cementum, carrying from 1 te 10 mm. in depth, 
was observed uniformly between the caleareous deposits and the ligamental at- 
tachment. It has been called the subcalcular space. 

6. With the teeth in situ this subcaleular space with the crevicular gingiva 
forms the subcaleular erevice. The subecalcular crevice is of marked significance 
as it is an area which permits proper instrumentation and the efficient removal 
of ealeulus without injury to the soft tissue wall of the crevice and the liga- 
mental attachment. It furnishes an important tactile landmark in instru- 
mentation which must be recognized by the operator. 
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A HISTOPATHOLOGIC EXPLANATION FOR THE ORAL 
LESIONS IN THE ACUTE LEUCEMIAS 


Lester W. Burxet, D.D.S., M.D.* 


N SPITE of the rarity of the blood dyserasias, they are of considerable dental 
importance because the dentist is frequently consulted first for the treatment 
of the gingival hemorrhage, hypertrophy, or ulcerations. Dental operations on 
these patients result often in a fulminating spread of the painful ulcerations, and 
a rapid, fatal termination of the disease. While the dentist may not be directly 
blamed for this unfortunate and as yet inevitable outcome, he is usually criticized 
for not recognizing the true nature of the oral lesions. 

The leucemias are characterized by a marked increase in the number of white 
blood cells in the circulating blood and the tissues. The systemic symptoms and 
the oral lesions of all types of acute leucemia are similar. They consist of 
marked gingival hypertrophy, and necrosis of considerable areas of the gingival 
tissues and oral mucosa. There is little accompanying inflammatory reaction. 
The odor from the necrotie tissue, the decomposing blood from the gingival 
hemorrhage, and the resulting lack of oral hygiene is frankly putrid. It is 
distinct from that encountered in acute fusospirochetal disease. The earliest 
mouth lesions are usually seen in the maxillary molar region and in the lower 
anterior region, although they may develop in any area of the mouth. The 
gingivae are swollen, spongy, deep purple in color, with greatly enlarged and 
ulcerated interdental papillae. 

All the other soft dental tissues may become involved. The teeth become 
loosened rapidly, and extensive destruction of the alveolar process oceurs with- 
in a relatively short time in acute leucemia. These patients complain often of a 
severe odontalgia without apparent clinical cause. Prinz and Greenbaum de- 
seribed liquefactive necrosis of the pulps of apparently sound first incisors. 
Localized areas of liquefaction necrosis or pulpal ‘‘absecesses’’ are observed 
frequently in nonearious teeth. The writer has seen multiple discharging 
fistulas in the mucobuceal fold opposite the apices of the deciduous teeth in a 
4-yvear-old child with. acute myelogenous (eosinophilic) leucemia, although no 
cavities were detected in the crowns of the teeth. 

The general pathologie findings in this disease reveal a marked increase 
in the number of abnormal and normal-appearing white blood cells in the 
vascular system, and dense accumulations of similar cells in the bone marrow, 
spieen, lymph nodes, and other viscera, resulting in a marked increase in the 
size of the involved organs. Circulatory stasis may occur, and result in 
secondary tissue changes due to lessened resistance or impaired nutrition. 


From the Department of Oral Medicine, School of Dentistry, The Thomas W. Evans Mu- 
seum and Dental Institute, University of Pennsylvania. 

Material collected under a Sterling Fellowship in Pathology, Graduate School of Medicine, 
Yale University, 1935-1936. 

*Assistant Professor of Oral Medicine, School of Dentistry, The Thomas W. Evans 
Museum and Dental Institute, University of Pennsylvania; Associate in Oral Medicine, Gradu- 
ate School of Medicine, University of Pennsylvania. 
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Similar processes might be expected to take place in the dental tissues, but be- 
cause of their environmental and anatomic relations, different symptomatology 
may be experienced. 

The histopathology of the oral lesions in the acute leucemias has not been 
studied extensively. Biopsy examinations are made infrequently because of the 
undesirable complications and clinical course of the disease following even 
minor surgery. Thoma described an even infiltration of the ‘‘leucemic’’ cells 
in the gingival tissues. Spitzer noted lymphocytic cells in the blood vessels 
of the pulp. Necropsy studies of the oral lesions in leucemia have not been 


recorded, to the author’s knowledge. 


ACUTE MONOCYTIC LEUCEMIA 


CASE REPORT: 


The patient, a 12-year-old boy, was admitted to the New Haven Hospital 
complaining of toothache and pain in the lower jaw, decreased appetite, a sallow 
color, and intermittent pains in the abdomen for two weeks. The day before 
admission the patient was taken to the dentist, who extracted a lower left first 
molar. There was an acute reaction following the removal of this tooth and the 
next morning there was a marked increase in swelling on the left side of the neck 
and the patient had a temperature of 102° F. He was hospitalized for observa- 
tion and diagnosis. 

The patient was a pale, ill-looking boy, who was breathing through his 
mouth. There was a foul, putrid odor to his breath. The lips were pale and 
dry, and the tongue was heavily coated. The gums were swollen, dusky red, 
and tender. Many carious teeth were present. The gingival hypertrophy and 
the ulceration were especially marked in the region of the recent extraction. 


The cervical lymph nodes were large, discrete, nonfluctuant, and freely 
movable. In the left side of the abdomen a mass was palpable which was thought 
to be the spleen. No petechiae were noted anywhere on the body. The other 
findings were essentially negative. 

The dental consultant thought that the gingivitis and adenitis were 
secondary to some blood dyserasia. The swelling of the face, lips, and gingivae 
inereased, as did that of the spleen. The necrosis of the gums became more ex- 
tensive. Pain and a foul putrid odor were outstanding symptoms. 

The patient died three weeks after he first began to tire easily, eight days 
following the removal of the lower left molar, and two weeks after the onset of 
the jaw and abdominal symptoms. 

The blood counts on various occasions are shown in Table I. 


TABLE I 


R.BC, HGB. W.B.C, P.M.N. LYM. MONO. 
1934 (C.MM ) (%) (C.MM.) (%) (%) (%) 
7/29 1,870,000 40 6,100 27 53 10 
7/30 2,610,000 46 13,700 3 74 11 
8/1 2,100,000 44 28,000 5 7 86 
8/3 1,890,000 40 40,600 0 15 85 
8/5 850,000 30 78,800 2 23 75 


Bleeding time: 3 minutes 
Clotting time: Capillary tube, 4 minutes; large tube, 1 minute 
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Clinical diagnosis: Monocytice leucemia. 


Anatomical diagnosis: Generalized lymph node enlargement; hyperplasia 


of the bone marrow ; splenomegaly ; multiple petechiae in the skin, conjunctivae, 


sclerae, pleurae, liver, and kidneys; necrotizing gingivitis. 
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Fig. 1.—Gross specimen, buccal aspect. 
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Fig. 2.—Gross specimen, palatal aspect. 


ORAL PATHOLOGIC FINDINGS 


The specimen obtained for the oral pathologic studies consisted of that 
portion of the right maxilla containing the teeth from the first incisor to the 
third molar. The gingival tissues were reddish purple in color and hyper- 
trophied throughout. The interdental papillae were markedly enlarged and 
uleerated. Extensive areas of necrosis were observed buecally and lingually in 
the region of the second incisor, canine, and first premolar teeth, and on the 
lingual in the region of the second molar (Figs. 1 and 2.) 
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Fig. 3.—Marked hypertrophy and necrosis of the gingival tissues in the canine region. (X2%.) 


Fig. 4. 
Fig. 4.—Mononuclear infiltration in the gingival tissues. ( X65.) 
Fig. 5.—Thrombosed vessels and necrosis in the gingival tissues with more marked lesions. 
( X35.) 
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Gingiva.—There is a marked hypertrophy of both the marginal and 
alveolar gingivae. (Fig. 3.) The epithelial tissues are missing over the mar- 
ginal gingivae. Where the structural elements are still distinguishable, the 
usual architecture of the gingival tissues is almost entirely replaced by a dense 
accumulation of large mononuclear cells. (Fig. 4.) In other regions the tunica 
propria is markedly widened and stains poorly, indicating beginning necrosis. 
The necrosis of the gingival tissues is most marked about the thrombosed vessels 


in the marginal and alveolar gingivae. (Fig. 5.) 


Fig. 7. 


Fig. 6.—Mononuclear infiltration in the dental periosteum. ( X65.) 
Fig. 7.—Necrosis of the dental periosteum. ( X35.) 


Dental Periosteum.—The usual structural architecture of the dentak perios- 
teum is well preserved in the apical region of the teeth. In the middle third 
of the dental periosteum next to the alveolar bone there are numerous loealized 
areas where there is a loss of the usual structural elements and staining qualities 
of the tissues, which is suggestive of beginning necrosis. (Fig. 6:) In the 
dental periosteum adjacent to these areas many extravascular, large mono- 
nucleated cells are seen. Small thrombosed blood vessels could be observed 
in these regions. Few cellular elements could be distinguished in the gingival 
third of the dental periosteum of the most extensively involved teeth. \ There 
was diffuse necrosis of the tissue elements in this’ region with only an ocea- 
sional ‘‘ghost’’ mononuclear cell scattered throughout the amorphous faintly 
staining tissue. (Fig. 7.) 
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Alveolar Bone.—The adipose tissue which normally occupies the alveolar 
marrow spaces of the upper jaw was infiltrated by a large number of mono- 
nuclear cells, which gave a highly cellular appearance to this tissue. (Figs. 
8 and 9.) 


Dental Pulp.—There was a diffuse fibrosis of the pulpal tissues. Many of 
the small blood vessels were completely filled with closely packed monocytic 
cells. Large numbers of similarly appearing cells were scattered throughout 
the dental pulp. These extravascular mononuclear cells were particularly 
prominent beneath the odontoblastic layer. (Fig. 10.) 


Fig. 8. 


Fig. 8.—Mononuclear infiltration in alveolar marrow spaces. ( X35.) 
Fig. 9.—-Mononuclear cells in the alveolar marrow spaces. ( X85.) 


DISCUSSION 


The histopathologic studies of this case afford a pathologie explanation for 
many of the clinical oral symptoms which are so characteristic of the acute 
leucemias. The massive necrosis of the gingivae, which oceurs so frequently 
in this disease, is the result of thrombosis of the blood vessels supplying these 
tissues. No frank rupture of the blood vessels could be seen in the serial histo- 
logic sections. The thrombosis of the gingival vessels explains why the necrosis 
is so extensive and why it is not accompanied by any marked inflammatory re- 
action. The hypertrophy of these tissues results from the large extravascular 
‘‘leucemic infiltration’’ and secondary changes which are common to any in- 
fareted area. 
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The rapid loosening of the teeth in the acute leucemias is the result of early 
necrosis of the dental periosteum. The ‘‘woody,’’ artificial feel of the teeth is 
due to the extravascular accumulation of mononuclear cells in the dental perios- 
teum. The marked ‘‘tightening’’ of the teeth which accompanies periods 
of therapeutically induced remissions can be explained by the disappearance 
of the ‘‘leucemia infiltration’’ from the dental periosteum and possible reattach- 
ment of the dental periosteal fibers to the alveolar bone. 


F'g. 10.—Fibrosis and mononuclear infiltration of the dental pulp. (35.) 


These histopathologic studies afford no explanation for the spontaneous 


pulpal and periapical ‘‘abseesses’’ which are often observed in the acute leu: 
cemias. In view of the recorded pulpal changes, it is probable that the spon- 


taneous abscess formation is the result of secondary infection of focal areas 
of liquefaction necrosis of the dental pulp and periapical tissues, resulting from 
the thrombosis of the nutrient vessels or actual strangulation of the pulpal tissues 
due to a massive ‘*leucemic infiltration.”’ The extravascular collection of large 
mononuclear cells in the pulpal tissue, especially beneath the odontoblastic layer, 
affords a ready explanation for the odontalgia which is experienced by patients 


with acute leucemia. 
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SUMMARY 


The oral lesions associated with the acute leucemias have been reviewed. 
A ease of acute monocytic leucemia is reported which illustrates the dental 
aspects of this disease and the rapid and unfavorable clinical course which fol- 
lows operative procedures, such as dental extractions, in these patients. 

The post-mortem histologic findings of the teeth and jaws in this ease 
are one of the first complete pathologie studies of the oral lesions in leucemia. 
They furnish a pathologic explanation for the varied oral symptomatology. 
Aside from modifications due to the local environmental and anatomic peculiari- 
ties of the involved tissues, the histopathologic changes observed in the teeth 


and jaws are similar to those occurring in other organs of the body. 
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DIFFERENTIAL BLOOD COUNT IN PERIODONTAL DISEASES. A 
PRELIMINARY REPORT ON BLOOD OBTAINED FROM THE 
GINGIVAL TISSUES AND THE FINGER TIP 


Joun H. Stine, D.D.S.,* anp Lester W. Burxet, D.D.S., M.D.* 


HE importance of systemic changes associated with periodontal diseases is 

becoming increasingly apparent. Healy, et al.,? suggested that allergy may 
be a frequent etiological factor. The finding of high eosinophile counts in the 
gingival blood was taken as an indication of allergic periodontal disease. 
Similarly, in the case of doubtful nasal allergy, a predominance of eosinophiles 
in the nasal secretion confirms the suspicion of allergy.2. When differential 
leucocyte counts show an eosinophilia in any suspected case of allergy, this is 
considered additional positive evidence, although its absence does not necessarily 
exclude it.’ 

In an effort to evaluate by this method the importance of allergy in perio- 
dontal diseases, a group of 200 patients was studied, all of whom presented a 
clinical picture of periodontal disease of one form or another. In each of these 
patients a differential count was made of blood obtained from both the gingival 
tissues and the finger tip. 

Gingival blood is obtained by the following technique: The mouth is 
thoroughly rinsed and the area from which the blood is taken is dried, and 
capillary hemorrhage induced by curettage. The blood sample is then collected 
in a glass tube drawn to capillary size at one end. The other end is attached 
to an ordinary rubber tube, which is used to control the collection of the sample. 
The blood smear is then made by blowing the contents of the capillary tube 
on a glass slide. The standard Wright’s stain is used. In making the differential 
counts for this study, 200 cells were counted. 

Fig. 1 shows the distribution of the total leucocyte counts from finger-tip 
blood in the 200 cases. The counts ranged from 3,500 to 16,000/e.mm. with an 
average of 7,000/e.mm. 

Fig. 2 shows the distribution of eosinophiles as ranging from 0 to 9 per cent 
with an average of 2 per cent. 

Fig. 3 shows the relation of gingival to finer-tip eosinophiles for each of the 
200 cases. Finger-tip eosinophile per centage is represented along the base line, 
and gingival eosinophile per centage along the vertical line. The cases included 
within the heavy-lined large square, 162 in number, had an eosinophile count 
within normal limits of 0 to 4 per cent. The cases beyond the limits of the 
large square all had an eosinophile count of over 4 per cent in either or both 
the gingival and finger-tip blood. The diagonal line running from the 0,0 
point divides the cases so that those lying above the line have a higher gingival 
than finger-tip eosinophile count, those below the line have a higher finger-tip 


From the Department of Oral Medicine. 
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than gingival count, and those in the squares through which the diagonal line 
passes have an equal eosinophile count in both finger-tip and gingival blood. 

A higher eosinophile count was found in the gingival blood in 37 (18.5 per 
cent) of the 200 cases. Of the 200 cases, 38 (19 per cent) showed an eosino- 
philia of 4 per cent or over in either the gingival or the finger-tip blood. Of 
these cases, 30 showed an eosinophile count of less than 4 per cent in one of the 
two samples. <A definite history of allergy was uncovered in nine (23 per cent ) 


of the 39 cases. 
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The gingival eosinophile count was greater than the finger-tip count in 
just five cases (12.8 per cent) as shown in Table I. 


TABLE I 


FINGER TIP 
ABSOLUTE NO, 
EOSINOPHILES/C.MM. 


GINGIVA 
ABSOLUTE NO, 


EOSINOPHILES/C.MM. 


| 


220 55 
380 152 
630 959 
280 160 
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It will be observed that in Case 5 only were both the gingival and finger- 
tip eosinophiles over normal. In none of these five cases was a history of known 
allergy discovered. No attempt was made to treat these five cases on the as- 
sumption that allergy was an etiological factor. Their response to routine treat- 
ment was satisfactory. 

CONCLUSION 


It appears that allergy as evidenced by a local eosinophilia was not found 
to be an important etiological factor in the causation of periodontal diseases 
in this group of patients. This, however, does not exclude allergy as an etio- 


logical factor. 
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DIAGNOSIS AND TREATMENT OF DISEASES OF THE PULP 
AND PERIAPICAL TISSUES 


Louts I. Grossman, D.D.S., DR. MED. DENT. 


ORRECT treatment is based upon correct diagnosis. The word diagnosis 

literally means knowing apart or recognizing one disease apart from an- 
other. It is the art of distinguishing or identifying disease. Diagnosis may be 
clinical or laboratory depending upon whether the diagnosis is arrived at from 
symptoms and objective examination alone, or whether it is aided by laboratory 
tests. The former may include certain means of examination, e.g., inspection 
palpation, percussion, ete., readily performed with the senses alone or with 
simple mechanical aids. The latter may include roentgen ray examination, 
biopsy, biochemical tests, ete. Differential diagnosis is the identification of a 
disease by comparing somewhat similar symptoms of various diseases. 

The examination may be subjective, i.e., what the patient informs the 
examiner, or objective, i.e., what the examiner learns by his senses. 

For the diagnosis of diseases of the pulp or periapical tissue, certain tests 
may be used. These are: (a) x-ray, (b) electric pulp test, (e) thermal test, 
(d) transillumination. In addition, simple clinical tests such as percussion and 
palpation, for which no special instruments are required, may be used. A few 
brief comments upon each of these tests so far as they apply to our special field 
of endodontia will now be made. 


X-RAY 


The x-ray is an invaluable diagnostic aid without which one cannot practice 
dentistry, particularly root canal therapy, adequately. It may tell us which 
tooth is involved, by disclosing the presence of earies close to the pulp, by the 
condition of the periapical tissue, ete., or it may tell us that the tooth is beyond 
treatment. If root canal therapy is planned it may help to disclose the number 
and shape of the roots, width and course of the root canals, whether the canal 
is negotiable, ete. It helps to lead us out of the dark as no other diagnostic aid 
ean. Despite its great helpfulness, it has certain limitations which should be 
recognized. It presents only a two-dimensional picture of a three-dimensional 
object so that a root canal may appear to be narrow in one dimension on the 
x-ray film yet actually be wider in another dimension, or conversely. The x-ray 
film may show periapical radiolucency, yet this may be due to an anatomic 
variation (as presence of red marrow in bone), or to trauma (following a blow, 
vet tissue may be sterile), or to the fact that not enough time had elapsed be- 
tween root canal treatment and repair to have taken place, or to orthodontic 
treatment. Or, conversely, in cases of acute abscess, periapical infection may be 
present, yet no area of radiolucency can be seen. Despite its limitations, the 
x-ray is a most valuable diagnostic aid, before, during, and after root canal treat- 
ment. 

Probably the next most useful diagnostic aid is the electric pulp test. Of 
several electric pulp-testing apparatuses on the market, the writer has found 
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the vitalometer to be one of the more reliable. While its accuracy is probably 
below that claimed for another type of pulp tester by Kaletsky,? it is nevertheless 
satisfactory for practical use. 

It is well to remember in using this type of apparatus that (a) the tooth 
being tested should be dry. It is not enough to dam back the saliva with cotton 
rolls; in addition, the tooth should be dried with a large cotton pellet or, pref- 
erably, with compressed air. (b) The tooth electrode should be applied against 
the incisal or occlusal third of the labial or buccal surface of the tooth. This 
area is generally free from fillings, is exposed to less incisal or occlusal wear, 
presents a relatively flat surface for contact with the electrode, ete. (¢) Con- 
ductivity of the tooth electrode may be enhanced by placing a drop of tooth 
paste instead of water in the coneavity of the electrode. This also precludes 
the possibility of water running from the electrode onto the gingiva and so 
causing a periodontal instead of a pulp reaction. (d) A more accurate reading 
will be had if the current is turned up slowly. (e) At least one control tooth, 
preferably more, should be tested for each tooth that gives an apparently abnor- 
mal reaction. (f) A deviation of + 1 unit on the seale for anterior teeth and 
+t 2 units for posterior teeth should be considered within the normal range. 
Greater deviations sometimes occur depending upon the amount of secondary 
dentine, presence of large cavity or filling, and differences in thickness of 
enamel covering. 

THERMAL TEST 

Whereas the electric pulp test is primarily a quantitative test, the thermal 
test is principally a qualitative test. In the former the response is measured in 
units on a scale, while in the latter the response is measured either (a) by pain 
or lack of pain, or (b) by length of time necessary to produce a feeling of dis- 
comfort. In some eases, as in a tooth with a hyperemic pulp, the response is that 
of pain, while in certain cases of pulpitis there is no pain but it takes either a 
longer or shorter time to produce a sensation of cold or of heat. The stimulus 
may be cold, produced by (a) ice, (b) ethyl chloride spray, (¢) compressed air. 
If ice is used, it may be formed into a cone in the refrigerator as suggested by 
Austin and Waggener.? The simplest means of applying cold to a tooth is to cut 
a single hole in a sheet of rubber dam, slip the dam over the tooth to be tested, 
then direct a stream of ethyl chloride on the tooth. The response is either that 
of cold or of pain, depending upon the tooth being tested and the patient’s 
sensibilities. A control tooth should be tested in a similar manner. Heat may 
be applied by means of (a) a hot ball-end burnisher, (b) hot gutta-percha on 
an instrument. The gutta-percha should be heated until vapors just begin to 
issue from it, but not long enough to char the material. In questionable cases, 
cold should immediately follow heat, or vice versa, in order to elicit the maximum 
response. Again, one must be guided by the reaction of a control tooth or teeth 
to similar testing in order to evaluate the reaction of an involved tooth. 
TRANSILLUMINATION 

While transillumination was popular for a time, it is little used today be- 
cause it requires a dark or darkened room and because other means of diagnosis 
are probably simpler and give more information. It is of very little or no value 
in diagnosing pulp disease and is of limited value in diagnosing periapical 
disease. It may disclose periapical destruction, but the nature and extent of the 
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destroyed bone is preferably determined by x-ray examination. As an adjunet 
in diagnosis, however, it nevertheless has its place. 

No single test should be relied upon exclusively. In many eases it will be 
necessary to carry out two or more tests in order to insure that a correct 
diagnosis has been made. Corroborative evidence from at least two different 
kinds of tests is always desirable. 

It should be borne in mind that these tests are only aids to diagnosis and 
that correct diagnosis may be established from subjective and/or objective symp- 
toms alone. One should listen carefully to the patient’s recitation of symptoms. 
One should learn to question the patient in order to draw out to the fullest 
extent information which may be helpful in arriving at a diagnosis. One should 
also learn to acquire the habit of detecting differences in translucency or color of 
teeth, or teeth involved by trauma. A provisional diagnosis may often be estab- 
lished by a simple test such as pereusion or palpation, which can then be con- 
firmed by some other clinieal or laboratory test. 

In the accompanying diagnostic table (Table I) are listed the symptoms 
commonly found in diseases of the pulp and periapical tissues which may be 
found helpful in establishing a correct diagnosis. While the data are based 
upon observation of numerous cases over an extended period of time and are as 
accurate as a tabulation of human symptoms ean be, variations may be expected 
to occur. The table is, therefore, suggestive rather than exact, so far as any 
individual case is concerned. A working familiarity with it should be very help- 
ful in identifying pulp or periapical disease. Hyperemia, though strictly speak- 
ing a disturbance and not a disease of the pulp, is included in the tabulation for 


completeness. 


TABLE II 


TREATMENT OF PULPITIS 
(Entire technique must be carried out aseptically under the rubber dam) 


THIRD TREATMENT 


FIRST TREATMENT SECOND TREATMENT 

If pain is present, wash cav- Discard dressing from If culture medium shows 
ity with warm water, remove previous visit. Swab pulp no growth after 48 or more 
soft decay, dry cavity, apply chamber and surface of hours, canal is ready for 


chloretone in oil of clove. Seal tooth with alcohol. Drv filling. If growth is pres- 
without pressure. Carry out with sterile cotton pellets. ent, canal should be exam- 
following procedure at next Dry canal thoroughly with ined with root canal instru- 
visit. sterile paper points. In- ment for traces of debris 

If no pain is present, anes- troducea sterile paper point or pulp fragments. The 
thetize by infiltration or con- to apex, let remain for at canal is then irrigated, 
duction anesthesia, open pulp least one minute, then re- dried with absorbent points, 
chamber until direct access is move and drop in tube of and sealed with a germi- 
obtained to canals. Remove culture medium. Seal cidal dressing (azochloram- 
contents of pulp chamber with dressing of camphorated id, beechwood creosote, 
excavator. Explore canal with phenol or eugenol in canal. camphorated monochlorphe- 
smooth broach, follow’ with nol, or cresatin). The canal 
barbed broach to apex and re- is filled only after a nega- 
move pulp. Enlarge canals tive culture has been ob- 


tained. 


with reamers and files, using 
them in sequence of sizes. Ir- 
rigate canal* with sterile wa- 
ter. Take roentgenogram with 
largest size instrument that 
will reach to apex to make cer- 
tain that all pulp tissue has 
been removed. Seal campho- 
rated phenol or eugenol on ab- 
sorbent point in canal. 


*See Grossman, L. I.: J. Am. Dent. A. 30: 1915, 1943. 
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TREATMENT OF PERIAPICAL TISSUES 


Louis I. Grossman 


TABLE IIT 


(Entire technique must be carried out aseptically under the rubber dam) 


FIRST TREATMENT 


SECOND TREATMENT 


THIRD TREATMENT 


Obtain access along straight 
lines and remove contents of 
pulp chamber. . Remove pulp 
tissue in root canal, being care- 
ful not to instrumentate in 
apical region of canal. [rri- 
gate root canal with chlorin- 
ated soda solution.* Seal chlo- 
rinated soda solution in canal 
on absorbent point, or dry ca- 
nal and seal in germicide (azo- 
chloramid, beechwood creosote, 
eamphorated monochlorphenol, 
eresatin). Apply principle of 
drug rotation using, in turn, 


Remove dressing and en- 
large canal. TIrrigate alter- 
nately with chlorinated soda 
solution* and hydrogen per- 
oxide, U.S.P. Dry canal 
and seal in germicidal 
dressing. 

If area of rarefaction is 
present, electrolytic medi- 
cation should be used. 

If area of rarefaction is 
large, and other conditions 
are favorable, root amputa- 
tion should be performed at 
next visit. 


If dressing appears to 
be clean and odor of medic- 
ament is still present, take 
culture. (For procedure in 
taking culture, see _ sec- 
ond treatment in Table IT.) 
If not, irrigate root canal, 
dry, and seal in a germi- 
cidal dressing. When con- 
dition warrants, take a cul- 
ture, and when culture is 
negative, fill root canal. 


1 or another of above-men- 
tioned germicides at each visit. 


NoTE: In acute or subacute abscess, drainage must first be established. This is ac- 
complished via the root canal, an incision through gum down to periosteum if soft swelling 
is present, or both. To establish drainage via the root canal, a large enough cavity should 
be prepared so that the dead or decomposed pulp may be removed completely. The above- 
mentioned treatment in Table III is carried out only after the tooth is comfortable and the 
swelling has subsided. 


*See Grossman, L. I.: J. Am. Dent. A. 30: 1915, 1943. 


Once having established the diagnosis, the respective treatment schedule in 
Tables II and III should prove to be a dependable guide in helping to carry 


out correct treatment based upon correct diagnosis. In all cases the rubber dam 


should be applied and the field of operation sterilized with tincture of metaphen. 
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THE BACTERICIDAL ACTION OF ULTRAVIOLET RADIATION ON 
THE ORAL FLORA AND ITS EFFECTIVENESS FOR 
DENTAL BURR STERILIZATION 


Lester W. Burkert, D.D.S., M.D.* 


ARIOUS physical agents may be used for the sterilization of dental instru- 

ments. When instruments with fine cutting edges, such as dental burrs, 
require sterilization, moist heat in the form of boiling water or steam is im- 
practical and uneconomical because of its dulling and rusting action. This 
study deals with the effectiveness of another physical agent, ultraviolet radiation, 
which was generated by a small commercial unit which is marketed for use in 
the dental office. 

It has long been known that sunlight destroys bacteria and that the bac- 
tericidal effect of solar radiation is present in the short wave length components 
which are present in the ultraviolet portion of the visible spectrum. Artificial 
ultraviolet energy can be produced by the electric are or the mereury are, the 
latter being the most convenient source of this form of energy. A small amount 
of ozone is formed by radiations which are below 2,000 angstrom units. Ozone 
itself is bacteriostatic but it will not destroy spore forms. 

All rays below 3,000 A (1 angstrom unit — 0.1 my) are bactericidal with a 
maximum bactericidal effect per unit energy occurring at approximately 2,500 
A. This wave length holds apparently for all bacterial and fungal species which 
have been studied. The bactericidal action of the ultraviolet is believed to re- 
sult from altered chemical changes in the bacterial cell which cause its death. 
While a purplish violet color is produced by the ultraviolet generator, it should 
be emphasized that the bactericidal rays do not lie in the visible spectrum. 

In general, the bacterial death rate is proportional to the intensity of the 
‘adiation, which is dependent on the distance of the object from the ultraviolet 
generator, the time of exposure, the type of organism ‘vhich is present, and the 
physical state (dry, moist, or wet) of the object radiated. Since most substances 
do not transmit or reflect ultraviolet radiation, it is necessary for all surfaces 
of the object being sterilized to be exposed to the ultraviolet radiation. 

Ultraviolet radiation has been extensively and successfully used for air 
sterilization in hospitals, schoolrooms, and auditoriums. More limited applieca- 
tions consist of its use for sterilization of the blood stream by means of ultra- 


violet radiation. 

The ultraviolet generator and cabinet used in this study was one which was 
commercially manufactured for use in the dental office (Fig. 1). The promotion 
literature of this particular piece of equipment included the results of laboratory 


From the Department of Oral Medicine, School*of Dentistry, The Thomas W. Evans 
Museum and Dental Institute, University of Pennsylvania. 

This study was made possible by a grant from the Philadelphia Academy of Stomatology. 

*Assistant Professor of Oral Medicine, School of Dentistry, The Thomas W. Evans Mu- 
seum and Dental Institute, University of Pennsylvania; Associate in Oral Medicine, Gradu- 
ate School of Medicine, University of Pennsylvania. 
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studies which demonstrated the bactericidal properties of ultraviolet radiation 
for different bacterial species. The studies reported apparently did not use 
the particular ultraviolet generator which was marketed for dental use nor were 
any studies reported which were performed under conditions which simulated 
those of dental practice. No data are offered by the manufacturer in respect to 
the life of the generator or the constancy of irradiation during the life of the 
generator. 

Hamilton studied the effectiveness of one of these ultraviolet instrument 
sterilizers by exposing bacterial smears to direct and indirect (reflected) radia- 
tion for varying periods. The smears then were removed from the sterilizer and 
cultures were made. The positive growths were identified to insure that they 
were not contaminants. Hamilton concluded that even after an exposure of 
one and one-half hours dental instruments might not be sterilized, although no 
data are given about actual tests performed on dental instruments. 

This present study was undertaken to determine (1) the bactericidal 
properties of an ultraviolet generator designed for use in the dental office, on 
a variety of organisms including those which are commonly found in the oral 
cavity, and (2) the effectiveness of this means of sterilization for dental burrs 
under conditions which simulate those occurring in dental practice. 


METHODS AND DATA 


The ultraviolet generator was turned on thirty minutes prior to exposure 
of the Petri dishes or dental burrs. This permitted sterilization of the air 
within the eabinet and allowed the generator to reach a stable operating tem- 
perature. 

1. Poured blood agar Petri plates (5 per cent horse’s blood) were incubated 
for twelve hours to assure sterility. 

2. A small handle or lifting tab of Scotch tape was fastened to the lid of 
each Petri dish. The inoculated Petri dishes were then placed in the ultraviolet 
sterilizing cabinet. After three minutes’ exposure to ultraviolet, the Petri dish 
covers were carefully removed with sterile tweezers. The covers were placed 
outside of the sterilizing cabinet on a towel moistened in 1:500 HgCl, solution. 

3. At definite intervals of time, the lids were returned to the Petri dishes 
by aleohol-flamed tweezers, and the dishes were removed from the sterilizer. 
If the Petri dishes were allowed to remain in the sterilizer long after radiation, 
secondary bacteriostatic action due to exposure to ozone might occur. 

4. The radiated plates and unirradiated control plates were incubated for 
twenty-four hours and read. Morphologic studies were made on the colonies of 
the positive irradiated and control plates. Negative plates were incubated for 
another twenty-four hours. 

It was necessary to determine whether the radiation of the agar culture 
medium imparted any bacteriostatic properties which might act after the re- 
moval of the plate from the sterilizing cabinet. A group of six uninoculated 
poured agar plates was exposed to the ultraviolet radiation for thirty minutes. 
These plates and six unirradiated poured agar plates were inoculated with an 
eighteen-hour beef heart infusion broth culture of saliva. Following twenty- 
four hours’ incubation no difference in the bacterial growth on the radiated 
and the unirradiated agar plates could be detected. The exposure of the agar 
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to the ultraviolet radiation for thirty minutes did not impart any bacteriostatic 
or bactericidal properties to this substance which could be detected and which 
would require consideration in an analysis of the data. 

The bactericidal action of the ultraviolet generator was tested by exposing 
blood agar cough plates for five minute increments, up to and including thirty 
minutes’ exposure. Four plates were run for each time interval and four un- 
irradiated plates served as controls for the entire series. No growth was observed 
on the plates which were radiated for ten minutes and longer, although a heavy 
growth was noted on the control plates. This preliminary study indicated clearly 
that bactericidal rays were being generated in the ultraviolet sterilizing cabinet. 


Fig. 1.—Ultraviolet generator used in these studies. 


Eighteen-hour beef heart infusion broth cultures of various organisms and 
the mixed oral flora (saliva) were streaked on blood agar plates and exposed to 
the action of the ultraviolet radiation in a similar manner to that described 
for the cough plates. Since it was desirable, for the main test, to use an organ- 
ism which could be readily identified by gross inspection of the cultures or 
plates, tests were also run with Serratia marcescens. All these data are shown 
in Table I. 

Under the conditions of this experiment the ultraviolet generator was shown 
to be bactericidal for the usual oral flora (saliva), and pure cultures of beta 
streptococcus, Staphylococcus aureus and albus, Escherichia coli, and Bacillus 
subtilis including spore forms. Radiation for thirty minutes of blood agar plates 
streaked with eighteen-hour cultures of these organisms prevented growth. The 
surfaces of the inoculated plates were fully exposed to the ultraviolet radiation ; 
they were smooth and contained no blood, mucus, or debris, and they were ex- 
posed immediately after inoculation while the inoculum was still moist: all 
factors which might contribute to the lack of growth following thirty minutes 
radiation. Serratia marcescens was more resistant to the ultraviolet radiation. 
This may have been due to a heavier initial inoculation because of more abundant 
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growth of this organism or to the fact that bacterial growth took place at the 
temperature existing in the ultraviolet generator—about 27° C. 


TECHNIQUE OF BURR STERILIZATION STUDIES 


The preliminary study of burr sterilization was made on used dental burrs 
obtained at random from the Operative Clinie. 

1. The burrs were cleaned physically with the usual wire seratch brush, 
after which the cutting head of the burr, including 2 to 3 mm. of the shank, was 
dipped and rotated in a suspension composed of 5 e.c. of paraffin-stimulated 
saliva and 1 e¢.c. of an eighteen-hour beef heart infusion broth culture of 
Serratia marcescens. The burrs were placed in the burr holder of the ultra- 
violet radiator and allowed to dry outside the sterilizing cabinet. They were 
then ‘‘cleaned’’ again with a second serateh brush. 


Necative Cucrurcs. 


INVERTED Cone Positive 
15% 


xX) 


NumBER of GULTURES. 


Fig. 2.—Ultraviolet radiation for the sterilization of dental burrs. 


2. By means of hemostatic forceps dipped in alcohol and flamed three 
times, the cutting head, including 2 to 3 mm. of the shank of each burr, was 
dipped in a tube of beef heart infusion broth and again placed in the burt 
holder and allowed to dry. 

3. The burr holder with the contained burrs was then placed in the ultra- 
violet sterilizer for thirty minutes. At the conclusion of the radiation, the cutting 
head, including 2 to 3 mm. of the shank of each burr, was dipped into a second 
tube of beef heart infusion broth by means of hemostatic foreeps dipped in 
aleohol and thrice flamed. 

4. Four similarly treated unirradiated burrs, which were also dipped into 
two “ of beef heart infusion broth, served as controls. 

. The inoculated media were ineubated for twenty-four hours at 37° C. 
Transfer were made from all macroscopically negative tubes to idea agar 
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plates and incubated twenty-four hours. Morphologic studies were made on all 
positive cultures. 

From a preliminary study of 100 dental burrs of varying sizes and types, it 
was noted that the positive cultural results were associated with (1) certain 
types of dental burrs, and (2) the position of the burr in the burr holder in 
respect to the ultraviolet generator. The amount of direct and reflected radia- 
tion reaching the burrs in the upper half of the burr holder was greater than 
that in the lower half. 

From this pilot experiment it was decided to rotate the burr holder 180 
degrees at the end of fifteen minutes and to run tests using one type of burr at 
a time. 

The main study of the effectiveness of this particular ultraviolet generator 
for dental burr sterilization consisted of 200 cultures of each of the following 
types of burrs: No. 34 inverted cone, Nos. 3 and 8 round, and No. 700 
crossecut fissure burrs. Only three positive cultures were obtained from each 
of the 200 inverted cone (No. 34) and small round (No. 8) burrs studied. 
Twenty-four positive cultures were obtained from the 200 large round burrs and 
22 positive cultures were obtained from the 200 ecrosseut fissure burrs. These 
data are presented in Fig. 2. 

The number of positive cultures increased with the increase in size and the 
complexity of design of the dental burr. This suggests that all the surfaces of 
the larger and more complex burrs do not receive an adequate intensity of radia- 
tion for effective sterilization. 
SUMMARY 
A small ultraviolet generator which was designed for use in the dental office 
was shown to be bactericidal for the oral flora (saliva) and other organisms 
when eighteen-hour broth eultures were streaked on the surface of blood agar 
plates and exposed to the ultraviolet generator for thirty minutes. The bae- 
tericidal action was not due to: the prolonged radiation of the agar culture 
media. 

The ultraviolet generator was more effective in sterilizing burrs of small 
size and simple design than those of greater size and complexity. Under condi- 
tions simulating those of clinical practice, complete sterilization of even the 
small burrs of simple design was not obtained after thirty minutes radiation. 

Improvements in design of the ultraviolet generator, the sterilizing cabinet, 
and the burr holder may result in a more efficient instrument which would be 


practical for the sterilization of dental burrs. 
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THE ORAL MANIFESTATIONS OF ERY THROBLASTIC 
(COOLEY’S) ANEMIA 


Case REPORT 


ALTON J. Novak, B.S. PHar., D.D.S.* 


RYTHROBLASTIC anemia is a severe and usually fatal anemia of child- 

hood. It is essentially a hereditary* ° chronic disease of Mediterranean 
races (Greek, Armenian, Italian, and Sicilian).*.* It is characterized by leuco- 
cvtosis, evidence of bone marrow stimulation, absence of increased fragility of 
the red blood cells, splenomegaly, osteoporosis, a peculiar mongoloid facial ap- 
pearance,? and a prominent premaxilla with well-developed anterior teeth. 

Symptoms of this disease appear in infancy as early as the second month, 
and it terminates usually in death within a few years. There are all gradations 
from this acute form to those cases in which there may be little or no anemia, 
fever, or positive physical manifestations. In many instances the only stigma 
of the disease is an increased number of nucleated cells in the cireulating blood 
and an abnormal resistance of these cells and all red blood cells to hemolysis. 
This phase of the disease is not incompatible with life, but the patients fre- 
quently complain of malaise and lack of strength. Episodes of anemia, increased 
weakness, chills and fever, and susceptibility to intercurrent infection are com- 
monly observed. The clinical picture is characterized by a continuous fever 
which is frequently associated with chills, and enlargement of the liver. The 
skin is icteric. 

The blood picture is usually characterized by a severe, erythroblastie type 
of anemia with hypochromie anemia of varying degrees. Polychromatophilia, 
stippled and ‘‘target cells,’’ polyeythemia, reticulocytes, macrocytes, and ocea- 
sionally normoblasts are found in the circulating blood. The red blood cells 
possess an abnormally increased resistance to hemolysis and there is a consider- 
able degree of anisocytosis, and poikilocytosis. The icteric index is elevated. 

The bone changes, which have been described in detail by Koch and 
Shapiro,* may occur in the early stages, but they are almost invariably present 
in the advanced stages of the disease. These osseous changes consist of a mon- 
goloid facies with high malar eminences, a short nose, and large prominent flaring 
upper teeth, which may prevent closure of the lips. The development of the 
mandible is ecmpatible with the age of the patient. The incisal edges of the 
teeth have definite enamel tubercles, due probably to the marked overjet of the 
anterior teeth which prevents their wear. There is also a peculiar yellow color 
to the skin, and an enlarged head with prominent veins, and frontal bosses. 

Osteoporosis can be demonstrated in the long bones and skull by x-ray 
examination, and, as the condition progresses, it is gradually altered by the ap- 
pearance of a compensatory lamellar striations which tend to replace the mar- 

From the department of Oral Diagnosis, The Thomas W. Evans Museum and Dental 
Institute, School of Dentistry, University of Pennsylvania, and The Children’s Hospital of 


Philadelphia. 
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row. There is extensive thickening and widening of the cranial and malar bones. 
The flat bones of the skull show medullary thickening, radial striations, 
and the tables are usually thin. In continuously stimulated hematopoiesis, the 
marrow in the bones of the skull can expand only outward; therefore, the 
trabeculae connecting the two plates are elongated, which produces a bristlelike 
roentgenologie appearance. If, on the other hand, the process becomes ar- 
rested, calcification takes place with formation of transverse trabeculae. There- 
fore, the thickened diploé and the honeyeombed or ‘‘pepper and salt’’ appear- 
ance, sometimes seen on the x-ray, may indicate an abnormally stimulated 
hematopoiesis from which the individual may have recovered in infancy. 

An effective treatment has not been found. Iron and liver therapy are 
of no value. Splenectomy tends to increase the anemia and is therefore contra- 
indicated.° Transfusions are only palliative. The disease runs a chronie course 
and progresses slowly to a fatal termination. In a group of twenty-three cases 
reported by Koch and Shapiro,’ the shortest course of the disease was fifteen 
months, and the longest duration was ten years. Death results generally from 
cardiac decompensation, secondary infection, or the development of a hemor- 
rhagie type of thrombopenie purpura. 


CASE REPORT 


E. S., a white girl 3 years of age, was admitted to the Children’s Hospital 
of Philadelphia, Oct. 14, 1928, complaining of pallor, and a yellow appearance 
of the skin of nine months’ duration. She had an attack of jaundice, with loss 


of appetite, in June, 1928, at which time she was kept in bed; she recovered 
apparently in two or three weeks. Since then she has had a progressive anemia 
and, two weeks before admission, developed a slight cold accompanied by fever, 


9? 


headache, and ‘‘black urine.’’ The patient became paler, weaker, and more 
yellow in color four days after the onset of the fever. A diagnosis of erythro- 
blastic anemia was reached after complete studies had been made. 

This poorly developed and poorly nourished patient was admitted for the 
ninth time, in August, 1943. She was a listless, anemic, inactive, under- 
nourished, potbellied, little girl, with a peculiar mongoloid facies. Hepato- 
splenomegaly, a bilateral cervical adenopathy which was neither hard nor 
tender, and dental caries were present. The skin had a peculiar lemon yellow 
pallor, otherwise it was clear. No abnormalities were present in the ears, nose, 
or throat. 

Prominent veins could be seen over the temporal region of the head. There 
were disproportionally large malar eminences and protruding upper jaw. (Fig. 
1.) The tapering maxillary incisors were in a marked labial version, with promi- 
nent enamel developmental lobes on the incisal edges. (Fig. 2.) They had the 
general appearance of being large in length and width, which is characteristic 
of this disease in spite of the young age of the patient. The mandibular teeth 
had the same prominent incisal markings. The first incisor was further ad- 
vanced in its development than the second incisor. (Fig. 3.) Large cavities 
were present in the lower left first and second deciduous molars, necessitating 
extractions. The remaining teeth were compatible with her age in development. 
The blanched gingivae were not excessively hypertrophied and did not bleed 
readily. The tongue presented white patches having the general appearance 
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Fig. 1.—Patient with erythroblastic anemia showing characteristic facial deformity. 


- 
ig 
| 
( 
\ 


j 


Oral Manifestations of Erythroblastic Anemia 541 


of a wandering rash or geographic tongue. Her lips normally did not cover the 
incisors. This could only be done when a special attempt was made to do so. 
A marked fetor exore existed. The laboratory data (May 19, 1948) revealed 
negative urinary findings and a negative Mantoux test using O.T. 1:1,000; red 
blood cells, 2,540,000 per cubie millimeter; white blood cells, 10,100 per eubie 
millimeter; hemoglobin, 5.4 Gm. per 100 ¢.¢.; nucleated red blood cells 15 per 
cent. The differential count was: neutrophiles, 51 per cent; eosinophiles, 2 per 
cent; basophiles, 1 per cent; lymphocytes, 42 per cent; the urea clearance test, 
the phenolsulfonphthalein test, and blood urea nitrogen, were ali within normal 
limits. 


Fig. 2.—Open-bite. Prominent enamel tubercles on the incisal 


Fig. 3.—Normal lip line. Note overdevelopment of first incisor. 


Roentgenologie findings of the lone bones revealed demineralization and 
prominent trabeculations of bone. The skull presented a typical bristlelike 


appearance of the calvarium. (Fig. 4.) The teeth and jaws revealed no evi- 


4 q 
¥ 
—— 
% 
- 
é 


Alton J. 


Fig. 4.—Skull presenting a typical bristlelike appearance of the calvarium. 


Figs. 5 and 6.—Teeth and jaws revealing a normal complement, compatible with the age 
of the patient. 
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dences of periapical infection, but a normal complement, compatible with the 
age of the patient. (Figs. 5 and 6.) The osseous structures of the maxilla and 
mandible revealed no other changes than prominent trabeculations. 

Prior to the ninth admission, the patient was seen at the dental clinic, at 
which time several teeth had to be extracted. A hemoglobin content of blood, 
5.5 Gm. per 100 ¢.c., and the patient’s systemic condition necessitated admit- 
tance in August, 1948, for special treatment and further transfusions prior 
to oral or dental surgery. The hemoglobin had risen to 8 Gm. per 100 ¢.c. by 
September 13, at which time the left mandibular first and second deciduous 
molars were extracted. These teeth were loose, and had retarded the eruption 


of the permanent successors. There were no postoperative complications and 
the patient was discharged to the care of the outpatient department, Sept. 16, 
1943. 


COMMENT 


The parents of this little girl were both of Italian extraction, having three 
children in all. A younger sister, 3 vears of age, with the same condition has 


a similar case history and a brother, 6 years of age, is apparently free of 
symptoms. The patient developed a mild upper respiratory infection, which 
necessitated admitting her ten days later. Her hemoglobin at this time was 5 


Gm. per 100 ¢.¢., which required additional blood transfusions. 

In the several eases (five) observed in different families at the Children’s 
Hospital, it was noted that this condition affected the males as well as the 
females. In one family a boy was striken with the disease and lived to 10 years 
of age, having a brother, 7 years of age, with the same condition, and a sister, 


21 years of age, who is normal. 


SUMMARY 


A single report of this condition is to be found in dental literature.* This 
case illustrates the importance of roentgenograms and blood studies in making 


a diagnosis, because the presence of a local sign in the mouth may often be due 


to a disease of the blood. 


for permission to report 


irateful acknowledgement is made to Dr. Joseph Stokes, Jr., 
this case. 


REFERENCES 


1. Barrett, A. M.: Special Form of Erythrocyte Possessing Increased Resistance to Hypo- 
tonic Saline, J. Path. & Bact. 46: 603, 1938. 

. Cooley, T. B., Witineer, E. R., and Lee, Pearl: Anemia in Children With Splenomegaly 
and Peculiar Changes in Bones, Am. J. Dis. Child. 34: 347, 1927. 

3. Koch, L. A., and Shapiro, B.: Erythroblastic Anemia, Review of Cases Reported Show- 
ing Roentgenographical Changes in Bones and Five Additional Cases, Am. J. 
Dis. Child. 44: 318, 1932. 

4. Smith, C. H.: Familial Blood Studies in Cases of Mediterranean (Cooley’s) Anemia, 
Diagnosis of Trait or Mild Form of Disease, Am. J. Dis. Child. 65: 681, 1943. 

5. Van Ravenswaay, A. C., Schnepp, H. K., and Moore, C.: Familial Erythroblastic Anemia 
—Thalassemia—Cooley’s Anemia, J. A. M. A. 122: 83, 1943. 

6. Whipple, G. H., and Bradford, W. L.: Racial or Familial Anemia of Children, Am. 
J. Dis. Child. 44: 336, 19382. 

7. Wintrobe, M. M., Matthews, Edw., Pollack, R., and Dobcyms, B. M.: A Familial 

Hemopoietic Disorder in Italian Adolescents and Adults, J. A. M. A. 114: 1530, 

1940. 


bo 


*Thoma, K. H.: Congenital Anemias in: Oral Pathology, ed. 2, St. Louis, 1944, The C. 
V. Mosby Co., p. 341. Quoted from: Vogt, E. C., and Diamond, L. K.: Congenital Anemias, 
Roentgenologically Considered, Am. J. Roentgenol. 23: 625, 1930. 


ORAL ASPECTS OF PAGET’S DISEASE, INCLUDING CASE REPORTS 
AND NECROPSY FINDINGS 


ALTON J. Novak, B.S. in PHar., D.D.S., AND 
Lester W. Burkert, D.D.S., M.D. 


AGET’S disease is a chronic bone dystrophy usually beginning in middle 
life. It oceurs in either of two forms: (1) a disseminated form in which 
many bones are involved either simultaneously or progressively, i.e., the long 
bones, the bones of the pelvis, the spinal column, or the cranium, and (2) a 
localized form, in whieh the clinical changes are limited to a single bone, i.e., 
usually the tibia (Bell'). Whether the latter form represents an early stage 
of the disseminated condition, or whether it may be associated with microscopic 
changes in other bones that escape clinical detection, is open to question. 

It has been estimated that approximately 500 eases of disseminated Paget’s 
disease have been reported up to 1933.° The incidence of Paget’s disease of 
bone varies from one in 10,000 admissions at Johns Hopkins Hospital to one in 
16,000 at the Mayo Clinic. Paget’s disease was present in 138 of the 4,614 pa- 
tients studied by Schmorl.** Sutherland®® reports having seen Paget’s disease 
in twenty out of 15,000 roentgenograms of the lumbar spine and pelvis. Gen- 
eralized Paget’s disease is a rare condition. The clinical changes produced in 
the face are uncommon and many times the microscopic changes are the only 
evidence of Paget’s disease. Cook’ reported the first case of Paget’s disease 
from the Oral Diagnosis Clinic of the School of Dentistry, University of Penn- 
sylvania, in 1935. Since then three additional cases have been noted in approx- 
imately 50,000 new admittances. 

The percentage frequency of the parts affected is as follows: sacrum, 56 
per cent; spine, 50 per cent; femur, 31 per cent; skull, 28 per cent; sternum, 
23 per cent; and pelvis, 21 per cent.’ Da Costa® has stated that a characteristic 
feature of the disease is the enlargement of the skull, but the face is seldom 
affected below the supraorbital margins. Numerous ease reports have appeared 
in whieh the maxilla® * * or the mandible® ** have been involved. 
Jaw roentgenograms in 138 eases of generalized Paget’s disease revealed in- 
volvement of the maxilla in twenty eases, and of the mandible in three cases.*° 
Deppe’ cited a case where the zygomata and jawbones were very much thick- 
ened. 

Many who have studied this disease consider the exact causative agent to 
be unknown. No hereditary tendency was found in the series of cases studied 
by Paget. In twenty-two of Kerr’s American cases there was an hereditary 
Da Costa® mentioned four instances in which other members of the 


element.'* 


From the derartment of Oral Medicine, The Thomas W. Evans Museum and Dental In- 
stitute, School of Dentistry, University of Pennsylvania. 
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same family were affected. Miller’* reported the occurrence of an osteodys- 
trophy apparently of a similar nature in several members of the same family. 
Knaggs'® states that Paget’s disease, osteitis fibrosa, and osteomalacia, are merely 
different reactions to some metabolic toxin. This view rather than an infectious 
disorder is held by Rabinowitch.* | Thoma** has called attention to the differenti- 
ation of Paget’s disease from fibro-osteoma. 

Cahn* and others®® have compared acromegaly with osteitis deformans and 
pointed out that in the latter disease the calvarium enlarges first, giving the 
face a triangular appearance with the chin forming the apex of the triangle. 
The jaws are next to become involved and the face has a gross leontine appear- 
ance. In acromegaly the jaw enlargement is chiefly confined to the mandible. 
Wilhelm” differentiates between syphilis and osteitis deformans in that there 
is a marked participation of the periosteum in syphilis and in Paget’s disease 
there is no participation of the periosteum. In syphilis there is a narrowing 
and obliteration of the marrow cavity, and newly formed bone has a sclerotic 
or finely porous quality, while in Paget’s ‘disease a widening of the marrow 
‘avity takes place, and new bone shows a lengthwise splitting into lamellae. 

Kirshbaum'’ deseribed a case of sarcoma of the skull associated with Paget's 
disease, and he suggested that every case of sarcoma of the skull be investigated 
for the coexistence of Paget’s disease. Grizaud'’ has discussed the question 
of trauma as an etiological factor for sarcomatous transformations in eases of 
Paget’s disease. 

Kay" has noted that when the lesions involve a large portion of the skele- 
ton there is a rise in the blood plasma phosphatase varying from four to twenty 
times normal. This phosphatase rise is not specific for Paget’s disease since 
similar high values have been noted in osteitis fibrosa eystica and in rickets. 


CLINICAL FEATURES OF THE DISEASE 


The clinical picture of this disease as described by Paget®® included a bow- 
ing of the lower extremities which is produced when the softened long bones 
vield to the body weight, a marked diffuse enlargement of the skull, a reduction 
in the height which accompanies the accentuated dorsal and lumbar curvatures 
of the spine, and a widening of the pelvis. This typical picture is seen only in 
the disseminated form of the disease." 

The characteristic oral findings in this disease are mainly objective. There 
is an enlargement of the maxilla with a marked widening of the alveolar ridges. 
The mandible is rarely involved. The oeclusion is usually within normal limits 
but there is a tendeney for the teeth to drift and separate in the area of bone in- 
volvement. The overdevelopment of the upper portion of the face gives the ap- 
pearance of more marked alteration of the occlusal relations. Not infrequently 
the teeth become loosened due to changes in the supporting tissues. Gross* 
states that he is hesitant to perform extractions on patients with Paget’s disease 
beeause of the danger of osteomyelitis developing. 


In patients wearing dentures there is the need for frequent denture servic- 
ing to compensate for the change in size of the alveolar ridges. The repeated 


*Personal communication. 
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breaking of an otherwise satisfactory denture has been the first evidence of the 
continuous change in the anatomy of the maxilla. The mucosa covering the 
enlarged ridges has a tense, stretched appearance. 


ROENTGENOLOGIC CHANGES 


There appears to be an increased radiopacity to the teeth. This is actually 
due to the marked contrast between the teeth and the radiolucent alveolar 
process. Roentgenograms of the jaws, particularly the maxilla, reveal the 
irregular areas of increased radiopacity and radiolucency of ‘‘cotton wool ap- 
pearance’’ which are so characteristic of this disease. There is a generalized 
loss of the normal bone trabeculation. Hypercementoses of one or more of the 
teeth in the affected region is frequently observed.®* 


DIAGNOSIS 


The diagnosis of the disseminated form of this disease may be made on 
the basis of the characteristic clinical features. The localized forms of the dis- 
ease are frequently first detected by accidental roentgenologie findings. In the 
ease of oral lesions which present suggestive clinical and roentgenologic findings 
a biopsy examination and other laboratory procedures are indicated to establish 


the diagnosis. 
CASE REPORTS 


Case 1.—Mrs. E. D., a Negro woman, 58 years old, came to the School of 
Dentistry on May 7, 1943, for the diagnosis and treatment of pain and a foul 
discharge about the left maxillary premolar region. She had seen her dentist 
for the extraction of the maxillary left first premolar and left mandibular first 
premolar on March 14, 1943. The pain started three days later and it has per- 
sisted since that time. It was located in the left maxillary premolar region and 
was of a sharp constant nature, radiating to the parietal region of the same 
side. The pain became more severe at night and prevented normal rest. The 
weight dropped from 170 to 95 pounds after the onset of the pain six weeks 
before (according to the patient). The home treatment consisted of flaxseed 
and onion poultice to the affected side. 

The patient’s past medical and family history were irrelevant. Her Kolmer 
reaction was negative. ,Other common laboratory studies were within the nor- 
mal range of values except for a moderate anemia. 

Physical Examination.—The positive findings were confined essentially 
to the head and neck region. The forehead was sloping and rather small in size, 
but the supraciliary ridges were prominent. The general facial development 
was not unusual although the malar bones and superior maxilla appeared to be 
larger than normal. The marked overgrowth in the size and contour of the 
alveolar ridges were the outstanding findings. They gave to the mouth the ap- 


pearance of having a high narrow palatal vault. 

The alveolar ridges extended almost to the midline of the palate in the 
anterior region, and occupied posteriorly about one-third of this structure. 
The maxillary tuberosities were huge. The alveolar ridges had an average width 
of 2 em. (Fig. 1). There were seven teeth present in the maxilla. On the right 
side there was an ill-fitting fixed gold bridge with the right canine and the first 
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molar serving as abutments. Six teeth were present in the mandible—all in 
need of dental attention. This marked overgrowth of the alveolar ridges in the 
upper jaw was the most striking finding on clinical examination. 

The left maxillary region was of particular interest. The left maxillary 
alveolar ridge in the premolar area was extremely painful to touch and a foul 
yellowish discharge exuded from a craterlike depression which bisected the long 
axis of the alveolar ridge. The mucosa covering the alveolar ridge appeared 
blanched but it presented no visible areas of necrosis or ulceration. 

No abnormalities were observed in the buceal mucosa or gingivae or the 
tongue. The left submaxillary lymph nodes and the parotid gland were en- 
larged but not painful. 


Fig. 1.—Case 1. Showing the marked increase in size of the alveolar ridges. Craterlike depres- 
sion can be seen in the right premolar region. This was the site of the foul discharge. 


Fig. 2.—Case 1. Showing loss of trabecular detail in the right upper premolar region and 
“cotton wool” appearance of the bone. 

Roentgenologic Findings.—A periapical film of the left maxillary premolar 
region revealed a loss of trabecular detail, and local areas of increased density 
of the bone which presented the ‘‘cotton wool’’ appearance (Fig. 2). Further 
roentgenologic study revealed that the maxilla was completely involved, while 
the mandible was partially involved (Figs. 3 and 4). Roentgenologic studies 
of the skull did not show the typical ‘‘cotton wool’’ appearance, but there was 
an enormous thickening of the calvarium. : 

A biopsy specimen was secured for study by John H. Gunter of the Oral 
Surgery Department, on May 27, 1943. The pathologist reported that the tis- 
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sue removed showed predominant osteogenic signs, the bone formation far out- 
weighing the bone destruction. The bone was of an osteoid nature and mosaic 
designs were found which were characteristic of osteitis deformans. 


Fig. 3.—Case 1. Revealing the entire maxilla to be involved with partial involvement of the 
mandible. 


Fig. 4.—Case 1. Occlusal view of maxilla. 


Case 2.—A. 8., a Negro woman, 48 years old, came to the School of Dentistry 


on Sept. 10, 1943, for the diagnosis and treatment of pain in the left mandibu- 
The positive findings were confined essentially to the head 


lar molar region. 
and neck areas. 
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This patient’s forehead was sloping and rather small in size but the supra- 
ciliary ridges were prominent. There was a marked increase in the width and 
size of the alveolar ridges of the edentulous maxilla. This change was particu- 
larly prominent in the region of the tuberosities. Three anterior mandibular 
incisors were present. They presented no evidence of periodontal or periapical 
infection. On examination, the mandible appeared moderately thickened. There 
were no abnormal clinical findings in the lower left molar region, which was 
the location of the painful symptoms. No abnormalities of the buecal mucosa 
or tongue were noted. 

Roentgenologic Findings.—A periapical film of the left mandibular pre- 
molar region revealed a ‘‘cotton wool’’ appearance (Fig. 5). Further roent- 


genologic study revealed that the entire maxilla was involved in a similar 
process. Roentgenologice studies of the skull revealed an enormous thickening 
of the calvarium but the typical cotton wool appearance was absent. A biopsy 
study removed on Sept. 13, 1943, verified the clinical impression of Paget’s 


disease. 


Fig. 5.—Case 2. Periapical film of the left mandibular premolar region revealed a “cotton 
wool” appearance. 


Case 3.—Mrs. J. T., a Negro woman, 58 years old, came to the School of 
Dentistry May 25, 1944, for the restoration of her maxillary right first and see- 
ond incisors. The patient’s past medical and family history were irrelevant. 
Her Wassermann reaction was negative. Other common laboratory studies were 
within the normal range of values. 

Physical Examination.—_-The marked inerease in the width and size of the 
alveolar ridges usually seen in these cases was notably lacking and confined only 
to the right maxillary molar region. The patient’s head with sloping forehead 
and prominent supraciliary ridges and tapering chin were a characteristic find- 
ing. 

The patient had had an extraction nine years before, and a pain had de- 
veloped in the lower left mandibular region, which annoyed her occasionally. 
She had a full complement of teeth in the maxilla except for a missing right 
molar. In the mandible she had teeth from the left canine to the right second 
premolar. The rest had been extracted previously. They presented no evidence 
of periodontal or periapical infection. No abnormalities were observed in the 
buccal mucosa or gingivae or tongue. 

Roentgenologic Examination.—Roentgenograms revealed the characteristic 
osseous changes which are associated with this disease in the lower anterior and 
right molar region, as well as in the right maxillary molar region (Fig. 6), and 
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6.—Case 3. Characteristic osseous changes associated with this disease revealed in a full- 
mouth roentgenogram. 


Fig. 7.—Case 3. 


8.—Case 3. Skull roentgenogram showing an enormous thickening of the calvarium, with 
a typical “cotton wool” appearance. 
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slightly in the lower left posterior region (Fig. 7). The roentgenogram of the 
skull revealed an enormous thickening of the calvarium, with a typical ‘‘cotton 
wool’’ appearance (Fig. 8). 


Fig. 9.—Case 4. Widening of alveolar ridges in Paget's disease. 


~ 


Fig. 10.—Case 4. Facial configuration in Paget's disease. 
Cask 4.—This patient, a white woman, aged 62 years, came to the Dental 
Clinie of the New Haven Hospital in 1935 for the removal of two remaining 
mandibular teeth. At this time the marked widening and increase in size of 
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both the maxillary and mandibular ridges were noted (Fig. 9). There was a 
marked overdevelopment of the entire upper third of the face which gave it an 
inverted pyramid configuration (Fig. 10). 

Roentgenograms revealed the characteristic osseous changes which are asso- 
ciated with this disease. They were most marked in the maxillary tuberosities. 
The calvarium was markedly thickened but presented no other abnormalities. 
There were no observable roentgenographie changes in the pelvis. The clinical 
impression was verified by biopsy studies. 


Case 5.—The patient, a white male, aged 64 years, was admitted to the 
New Haven Hospital on Dee. 19, 1932. For the past six or seven years he had 
complained of pain in the lower back region. The pain became so severe that 
he could not walk or lie down with comfort. Three weeks before admission 
tender lumps were noted on the head, and a week later he experienced pain in 
the left leg and right shoulder. Three days before admission pain was ex- 
perienced around the right eye. The patient was advised by his physician to 
enter the hospital because of a rare bone disease. 

The essential physical findings were several small round firm masses varying 
from a few millimeters to 1 em. in diameter, which were located in the right 
frontal and temporal regions. These were fixed to the skull and were slightly 
tender. The tongue deviated to the right. No exostoses were found in the bones 
of the lower extremities. No detailed oral examination was made during the 
patient’s clinical course. 

Laboratory Findings.—The Bence-Jones protein test was negative. Serum 
calcium, phosphorus, albumin, and globulin were all above normal range of 
values. The Kahn and Wassermann reactions were negative. The blood pic- 
ture was typical of a secondary anemia. 

The x-ray findings on admission were interpreted as being consistent with 
a diagnosis of Paget’s disease (Figs. 11 and 12). The changes in the skull and 
the pelvis were typical of this disease. 

Post-Mortem Findings. Anatomic Diagnosis——Nodular thickening, thinning 
and decalcification of the bones of the skull, orbital plate, femur, tibia, clavicles, 
scapulae, vertebrae, and pelvis consistent with Paget’s disease. 

Oral Pathologic Findings——At necropsy, two specimens of the jaws were 
obtained for study, consisting of that portion of the left maxilla containing the 
first and second incisors and canine teeth, and that portion of the left mandible 
containing the first and second incisors, the canine, and first premolar teeth. 
The specimens were removed without difficulty due to the softness of the 
demineralized investing bones. Hand pressure on the chisel was all that was 
required. The mandible was accidentally fractured in removing the block for 
study. 

All the teeth were freely mobile although the place of attachment of the 
soft tissues was not unusual for the age of the subject. There were numerous 
fillings and eavities in the various teeth. 

Dental Roentgenologic Findings.—There was a marked contrast between the 

‘adiopacity of the teeth and the decreased density of the alveolar bone which 
tended to accentuate the former structures. The interseptal alveolar crests were 
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markedly flattened and in many instances their exact margin could not be de- 
termined. The dental periosteal space was unusually widened particularly in 
the apical third. The lamina dura was irregular about some of the teeth and 


Fig. 11.—Case 5. Skull changes in patient in generalized Paget's disease. 


Fig. 12.—Case 5. Pelvic changes in patient with generalized Paget's disease, 


entirely missing about others. <A large periapical localized radiolucent area 
was observed about the root of the upper left canine tooth. 

Histologic Findings.—The pertinent histologic findings were confined to 
the alveolar bone, cementum, dentine, and pulp. The alveolar crests were mark- 
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edly irregular and scalloped. Numerous large multinucleated cells were ob- 
served in these lacunar defects. The compact layer of the alveolar bone sur- 
rounding the tooth (lamina dura) was irregular. It contained numerous large 
lacunar defects in which multinucleated cells could be observed (Fig. 13). 
About the apex of the teeth, other than the maxillary canine, numerous 
deep blue-staining lines were observed in the alveolar bone, which were roughly 
parallel to the root surface. Near the alveolar crests, this compact layer of 
bone was frequently entirely lacking. Some of the marrow spaces also had 
marked scalloping of their borders in which multinucleated cells were observed. 
The dental periosteum was markedly widened and irregular in width, cor- 
responding to those areas where the most extensive changes were observed in 
the alveolar bone. Adjacent to the alveolar bone and the cementum were numer- 
ous large, conspicuous multinucleated cells. The dental periosteum was widest 
at the apex where the resorptive process was marked in both the cementum 
and the alveolar bone. 


Fig. 13.—Lacunar defect in lamina dura with multinucleated giant cells. 


No unusual findings were observed in the dentine which were not in keep- 
ing with the subject’s age and the presence of cavities. There were no changes 
in architecture or staining characteristics of this tissue which would suggest the 
removal of calcium salts. No evidence of internal resorption in the dentine was 
noted in any of the serial sections. 

Marked dystrophic changes were observed in the pulpal tissue. This tis- 
sue was composed for the most part of deep pink-staining fibrous connective 
tissue which contained numerous large branching vascular channels. The 
numerical frequency and size of the pulpal caleifications present in the teeth 
were unusual. Lacunar defects or differences in staining characteristics of these 
nodular and diffuse calcareous masses which might suggest demineralization of 


these structures were not noted. 
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SUMMARY 


The present etiological and pathologic knowledge of Paget’s disease is 
summarized. It has been pointed out that biopsy studies are indicated as an 
aid to diagnosis in order to be able to differentiate Paget’s disease from osteitis 
fibrosa, as both conditions may produce similar clinical and roentgenologie find- 
ings, especially when clinieal changes are noted in the mandible. X-rays of the 
skull and, at times, of the long bones are necessary to establish a diagnosis. 

Five case reports are added of patients with oral changes in this disease ; 
these include necropsy findings of the jaws. 
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BONE CHANGES IN LEUCEMIA 


I. B. Benper, D.D.S. 


ANY cases of various types of leucemia with certain unusual clinical and 

oral manifestations have been reported. Leucemias displaying extensive 
bone changes are rather uncommon. Craver and Copeland,? in reviewing 86 
eases of lymphatic leucemia, found six patients with bone changes roentgeno- 
graphically. The order of frequency were femur, humerus, pelvis, skull, meta- 
earpals, ulna, and vertebrae. In a series of 82 cases of the myelogenous type, 
only one had associated bone changes. Bone changes in monocytic leucemia are 
also rare. Kositchek* claimed to have reported the first case, but no mention 
was made of the mandible, maxilla, or intraoral findings. Osgood,® in review- 
ing 133 cases of monocytic leucemia, made no mention of bone changes. Fork- 
ner,® in presenting six cases of monocytic leucemia, mentioned one case in which 
teeth were x-rayed with negative findings. Nathan,’ reporting a case of lvm- 
phatie leucemia, found no gross bone pathosis in intraoral and lateral] jaw films. 
Goldman* reported a case of acute aleucemic leucemia, showing x-rays of teeth 
taken post mortem that are not adequately described. Straith® found no evi- 
dence of bone changes in x-raying the mandible in a case of monocytic leucemia. 

The following case is of particular interest because of its extensive bone 
dysplasia, especially in the mandible and maxilla, and an unusual facies. 


CASE HISTORY 


A boy, aged 12 years, was admitted to the Jewish Hospital, Philadelphia, on 
Dee. 4, 1940, complaining of swelling all over the body of one week’s duration 
and swelling of the face of four weeks’ duration. The child was apparently in 
good health until approximately three to four weeks ago when his father noticed 
a swelling of the face. This was first discovered on the forehead just above the 
nose and it was progressive up to the present time. The mouth, which was pre- 
viously held closed, is now gaping and open. The nose appears distorted and 
broadened and the entire face is pudgy. His relatives noticed other changes 
in the boy. He was formerly bright and alert, but during the last few weeks he 
has become lethargic and slow in his reactions. He now has a peculiar manner 
of speech which is low and difficult to understand. 

About two weeks prior to admission, the patient developed an upper re- 
spiratory infection, with sore throat, hoarseness, cough, expectoration, and ele- 
vated temperature. He went to his physician and was treated for his cough. 

One week ago the patient first noticed a rash on the flexor surface of the 
forearms which consisted of small reddish papules. The next day the patient 
noticed bumps on his sealp. This alarmed him and he went to his physician, who 
suggested hospitalization. In the receiving ward, the patient noticed a rash 
covering his entire trunk, similar to that on the forearms and the back and front 


of the legs. 


From the Department of Oral Diagnosis, Thomas W. Evans Museum and Dental Institute, 
School of Dentistry, University of Pennsylvania. 
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Physical Examination.—The patient was a well-developed, well-nourished 
white boy and did not appear acutely ill. The face was peculiarly edematous 
and pudgy, and the bridge of the nose appeared flattened. The facial features 
were distorted because of an apparent edema. (Fig. 1.) His eyes were smal! 
and the lids appeared swollen. Vision was good. Pupils reacted to light and 
accommodation. Extraocular movements were full and equal. The conjunetivae 
were red and injected. The hair was soft and of good quality. The sealp was 
clean, with small cutaneous nodules varying in size. These appeared firm, but 
were movable, and were imbedded in the subcutaneous tissue. The mucous 
membrane of the nose appeared normal and there was no discharge. There 


Fiz. 1.—Note the swelling in the region of the glabella and puffiness around the eyes, due to 
leucemic cell infiltration. 
was a slight obstruction to breathing, and the nares appeared dilated. The face 
was swollen and hard but showed no pitting on pressure. The mouth was held 
wide open and gaping. The gums were swollen and bleeding. The tongue was 
clean, slightly swollen, and protruded in the midline. The tonsils had been 
removed. There was a small amount of purulent mucoid material in the post- 
pharyngeal wall. There was an enlargement of almost all of the lymph nodes 
in the neck. These were small and were not tender. The lungs were normal 


and equal in expansion. Percussion note was resonant throughout, and breath 


sounds were vesicular. There was a systolic basal murmur of the heart in the 
fifth interspace. The liver edge was palpable, about one fingerbreadth below 
the costal margin, and the spleen was palpable on deep inspiration. The entire 
trunk of the skin was covered with a coppery red, papular eruption. The 
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papules varied in size, from about 1 to 3 em. They were deeply imbedded in 
the subcutaneous tissue and were freely movable. There was also a small papu- 
lar eruption on the flexor surfaces of the forearms and both tibiae. Both testes 
were enlarged, tender, and hard. The lymph nodes were almost all enlarged and 
were small and discrete. A small lymph node under the skin on the chest and 
abdomen was also felt. Blood pressure, 136/40; pulse, 116; temperature, 99° 
respiration, 20. 

Laboratory Findings.—Blood sugar, 103 m.; blood ealeium 10.6 mg.; blood 
phosphorous, 5.25 mg.; blood urea nitrogen, 2.0 mg.; nonprotein nitrogen, 37 mg. 
per ¢.c.; phosphatase, 6.24 mg. (Bodansky) ; blood cholesterol, 150 mg.; total 
protein, 6.56 mg. Urine: occasional white blood cells, casts, and trace of albumin ; 
reaction is acid; specific gravity, 1.020; Vincent’s smear, negative. Acid fast 


organisms, negative; Wassermann, negative. Bleeding time, 3.5 minutes: clot- 
Blood count is shown on Hemogram (Table 1). 


ting time 3 minutes. 


TABLE I 


HEMOGRAM 


DATE R.B.C. W.B.C. NEUTRO. LYMPH. EOSIN. BASO. 
12/ 5/40 85 4,400,000 6900 38 
12/ 6 6,100 65 34 
12/13 78 4,200,000 6,000 62 35 1 2 
12/19 86 4,450,000 5,900 53 29 2 15 l 
12/20 93 4,700,000 5,900 49 40 1] 

12/29 92 4,700,000 8,600 43 41 6 10 

l/ 3/41 75 3,950,000 6,200 56 37 3 4 

1/ 4 101 5,200,000 6,100 40 45 5 10 

1l/ 7 90 4,800,000 6,000 42 48 1 9 

1/10 90 4,650,000 6,400 58 42 

1/12 95 5,000,000 6,100 43 40 5 11 ] 

1/15 90 4,800,000 6,000 42 48 1 9 
(Date of discharge) 

12/19 Differential report: The monocytes are increased in number and in appearance of 


activity. This definitely suggests activity in the reticular system—reticulosis 
or monocytic leucemia. 


The striking features in this case were: 


1. The boy was afebrile on admission. 
2. The face was swollen and leonine in appearance and there was a sug- 


gestive saddling of the nose. 
3. There was postnasal obstruction causing mouth gaping. 
4. The gums were swollen, with marked expansion of the mandible and 


maxilla. 

5. The skin eruption was discretely papulated over the extremities with 
nodules located intracutaneously and subcutaneously. The lesions were copper 
red except on the knees where they were purpuric; they were not painful or 


itchy. 
6. Blood studies were essentially negative. 


Dental Examination.—The lips appear normal in color but are dry with 
a slight brownish crust. The gingivae are extremely proliferated and hyper- 
trophied. There is a marked puffiness in the canine areas with a slight oozing 
of dusky red blood. (Fig. 2.) The swelling covers more than one-third of the 
clinical crown of the anterior teeth. In the posterior region the gingivae are 
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tremendously swollen, so that only the occlusal surfaces of the teeth ean be 
discerned. The hypertrophy is irregular and expansive and gives one the im- 
pression that the gingivae and bueeal mueosa are infiltrated with a mass of 
spongy material from within. The teeth are spaced, and markedly loose, and 
the large expanded marginal gingiva surrounds the tooth completely, there be- 
ing no contact point. The lingual side of the gingivae is also markedly en- 
gorged in an irregular fashion. The mucosa just underneath the gingivae on 
the lingual side presents no evidence of infiltration. Apparently the swelling 
on the lingual side is an extension of the extreme infiltration from the buceal and 
labial side. The interdental papillae extend to the marginal ridges and have 
no necrotic or hemorrhagic areas. The mucobuceal fold is irregular and not 
well defined, especially in the third molar areas. Palpation of the gingivae 
gives one a spongy crackling sensation. The sublingual space is negative. The 
hard and soft palate present a blue ecchymotie streak to the left of the center 
life. A marked fetor is present. The mouth hygiene is good and no calculus or 
stains are present on the teeth. 


Fig. 2.—Note the marked nodular hypertrophy of the gums covering the teeth. Pre 
molars and molars are covered with gum tissue so that only the occlusal surfaces are apparent. 
Teeth are extremely loose. 


The patient complains of no pain or discomfort in the mouth. He only 
notices pain when he chews his food, and this is relieved when pressure is re- 
leased. He claims that he must keep his mouth open because he cannot breathe 
through his nose. This can be attributed to the blockage of the nasal passages 
due to a similar infiltration into the nasal mucous membranes. 

Roentgen Examination.—Because of the extreme looseness of the teeth, 
intraoral x-rays were ordered to observe the condition of the alveolar process. 
These reveal a marked generalized alveolar absorption of bone that extends 
for more than two-thirds of the root surface. There is an indication that this 
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process is rapid, because of the numerous bone septa suspended in soft tissue. 


The lamina dura is completely absent throughout, and the periodontal mem- 
brane space is thickened, diffuse, and irregular. The interdental space is ex- 
ceptionally wide, both in the upper and lower jaws. There is considerable osteo- 
porosis of both the mandible and maxilla. The pulp chambers are normal in size 
and complete calcification of the root ends is observed except in the second 
molars and upper canines. (Fig. 3.) 


Fig. 3.—There is a generalized alveolar absorption of bone that extends over more than 
two-thirds of the root surface. There is extensive osteoporosis of both the mandible and 
maxilla. The lamina dura is completely absent and the periodontal membrane space is thick- 
ened, diffuse, and irregular. Areas of rarefaction seen in the canine and second molar root 
ends are probably due to incomplete calcification. 


Fig. 4.—Observe the periosteal lifting in ~~ — region and the osteolytic character of the 
nandible. 

The mandible appears to be increased in size, despite the alveolar absorption. 
There is a subperiosteal lifting in the mental region, and the second and third 
molar tooth buds are apparent, with marked areas of rarefaction. (Fig. 4.) 

Because of these findings, further x-rays of other parts were suggested. 

General X-Ray Studies——X-ray studies reveal a generalized decalcification 
of the calvarium of the skull. There is some spiculization at right angles to 
the outer table observed in the frontal view. There is considerable osteoporosis 
of the maxilla and mandible associated with rarefaction, and there is consider- 
able thickening of the mucous membrane in the nasopharynx with some encroach- 
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ment in the airways. The seila turcica is within normal limits. The skull it- 
self is larger than normal for the age of the patient. There is marked polypoid 
hyperplasia of the ethmoids and thickening of the mucous membrane of the 
sphenoids. 


The ribs present the same type of demineralization as do all the bones of 


the body examined, including the vertebrae, pelvis, each shoulder girdle, and 


arm. 


Fig. 5.—The periosteum is elevated away from the shaft and there is a sunray striation at 
right angles to the shaft which are spicules of new bone formation. 

There are definite bone changes in the region of the ends of all the long 
bones, beginning particularly in the metaphyses and extending down about 2 
inches. These changes are observed in the tibiae and fibulae near the ankle 
joints, and the radii and ulnae of both forearms. Similar changes though less 
marked are seen in the bones of the feet and hands. The periosteum is elevated 
away from the shaft and there is a sunray striation at right angles to the shaft, 
which are spicules of new bone formation (Fig. 5). There is observed also a 
erescentic indentation of the ends of the bones involving the cortex. There is 
absorption of some of the cancellous structure, so that the ends of the bone have 
a spongy appearance due to the resorption of the transverse trabeculae and 
prominence of the longitudinal trabeculae. The medullary cavity shows an 
oblique striation and areas of vacuolization. The epiphyseal lines seem to be 
somewhat disturbed and fade out, particularly in their center portions. 

These profound osseous changes in structure and architecture occur in the 
lymphoid diseases, such as, a lymphosarcoma, leucemia, or a diffuse reticulosis. 

Histopathologic Findings.—Glands were excised from the inguinal and 
axillary region for biopsy. The histologic report was aleucemie leucemia 
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The report on the cutaneous nodules and sternal biopsy 


(myeloblastic type). 
was the same. 

Course of Disease.-The patient’s mouth was examined daily during his 
stay in the hospital. In the last week he began to show signs of clinical im- 
provement which were first noticed by the abatement of the oral lesions. The 
cutaneous lesions began to disappear, his face improved in appearance, and 
his swollen gums became markedly reduced. The teeth were more apparent 
both anteriorly and posteriorly. During his entire hospitalization period he 
received no therapy. By the time the patient was discharged he was able to 
breathe through his nose and could close his mouth. On the date of discharge 
there was only a mild gingival hypertrophy and the gums had lost their nodular 
appearance; but the teeth were still loose. The nodules on the head were still 
present, but were smaller in size. Four months later, the patient died at home. 
An autopsy was not obtained. 

Discussion.—Alveolar absorption in both mandible and maxilla in leucemia 
are rare; the changes are secondary and are due primarily to pressure of the 
infiltrating lymphoid tissue. The roentgen changes in bone are usually of moth- 
eaten character, and osteolytic in nature, and are not diagnostically significant. 
Leucemias usually manifest bone lesions of an osteoporotic character but may 
also be osteosclerotic in type.’ The lesions may manifest themselves in the long 
bones, skull, pelvis, scapula, vertebrae, mandible, and maxilla. 

The bone changes in the foregoing case may have been attributed to the 
hyperplasia of the hematopoietic tissues with infiltration into the periodontal 
membrane. Burket'' observed a case of acute monocytic leucemia showing his- 
topathologic evidence of monocytes present in the pulp, periodontal membrane, 
and mandible. 

The clinical and oral manifestations in the case reported were of the type 
usually found in monocytic leucemias, although the diagnosis on discharge was 
chronic aleucemie myelosis because of the variance between the histologic and 
hematologic reports. Forkner® suggested that marked hypertrophy of the gum 
tissue was a clinical pathognomonic sign to differentiate among lymphatic, 
myelogenous, and monocytic leucemias. Osgood,° in his analysis of 133 cases of 
monocytie leucemias, had found that marked hypertrophy of the gums was one 
of the most constant features, occurring in 80 per cent of 88 cases in which gums 
were mentioned. Splenie enlargement occurred in 84 per cent of 117 cases, 
lymph node enlargement in 77 per cent of 110. cases, and petechia occurred in 
69 per cent of 80 cases in which they were searched for. The swollen gums were 
more marked and constant than in other types of leucemia and patients 
consulted their dentist before their physician. The early recognition of 
a generalized bone involvement by means of the intraoral films illustrates the 
value of routine intraoral x-ray examinations. 

By observing the mouth lesions daily, we were able to note the early signs 
of clinical improvement which became manifest with the gradual disappearance 
of the oral and cutaneous lesions. Acute blood dyserasias may sometimes change 
into a chronic phase, in which case the oral lesions may be the first to show 


signs of improvement. 
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SUMMARY 


A case of leucemia with osseous dysplasia in the mandible and maxilla is 
described. 

Bone changes are rare and are not diagnostically significant. These changes 
are usually osteolytic but may also be productive. 
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IRRITATING POTENTIALITIES OF ROOT CANAL MEDICAMENTS 


Louis I. Grossman, D.D.S., Dr. MED. DENT. 


N 1897, G. V. Black and A. H. Peck' conducted a series of experiments to de- 

termine the irritating properties of certain drugs then used in root canal 
medication. The medicaments tested were representative of those being used 
at the time, namely, oil of clove, oil of cinnamon, oil of cassia, Black’s 1-2-3, 
beechwood creosote, and formocresol. The method of testing consisted of 
moistening a pellet of cotton with 3 drops of medicament, placing it against the 
forearm, and covering it with rubber dam. The latter was attached to the fore- 
arm by means of adhesive strips. Observations were made two days later for 
irritating effect on the skin. 

Because of the simplicity of the method, and because reports on the irritat- 
ing potentialities of root canal medicaments currently in use are extremely 
meager, the above method was employed to test germicidal agents used for the 
treatment of pulpless teeth in the Root Therapy Clinic of this school. In addi- 
tion, formocresol, still used more or less by many dentists in practice, was 
ineluded. 

METHOD 

Pledgets of cotton having a uniform size were placed in rubber polish- 
ing cups. Three drops of the test germicide were discharged from a small 
syringe on the surface of each cotton pellet. The syringe was made by fusing 
an iridioplatinum hypodermic needle of 25 gauge into the mouth of a silieate 
cement liquid dropper. The cups bearing the medicated pellets were then 
strapped on the upper arm of subjects by means of adhesive tape. The arm had 
been shaved of hair twenty-four hours previously. All germicides to be tested 
were applied on the arm of the subject at the same time, i.e., within about five to 
ten minutes. The ‘‘blindfold’’ method of testing was used, i.e., the order or 
sequence of medicaments differed in each subject and was unknown to the sub- 
jects. In fact, the subjects had only a general idea of the medicaments being 
tested. The subjects upon whom the tests were made were healthy, young dental 
students. The germicides tested were 1 per cent azochloramid in triacetin, 
beechwood creosote U.S.P., camphorated (65 per cent) monochlorphenol (35 
per cent), cresatin, and formocresol. 

After forty-eight hours the dressings were removed, the skin was swabbed 
with carbon tetrachloride to remove traces of adhesive, and the areas where 
the cotton pellets had been in contact with the skin were outlined with an in- 
delible pencil. Photographs of these areas were then taken, in order to have an 
objective record of the reaction. Before removal of the dressings, some of the 
subjects pointed to areas which had itched, felt irritated or painful. These cor- 
responded with the objective appearance of the reaction. (See Figs. 1 and 2.) 


From the Department of Oral Medicine, School of Dentistry, University of Pennsyl- 
vania, Philadelphia, Pa. 


562 


‘ 
2 4 
q 
ig | 
| 


Irritating Potentialities of Root Canal Medicaments 565 


RESULT 

In all six cases, no objective signs of irritation or inflammation were present 
where azochloramid, camphorated monochlorphenol, or cresatin had been ap- 
plied. Also, there were no subjective symptoms except for slight initial itching 
which soon wore off. 

In all eases there was evidence of a mild or severe area of inflammation 
where beechwood creosote had been applied. No particular subjective symp- 
toms were recalled. 


Fig. 1.—A, Formocresol; B, beechwood creosote. Arm 1 shows reaction to A and B but 
not to other medicaments used. Arms 2 and 3 show areas outlined with pencil where me- 
dicaments had been applied. A indicates reaction to formocresol, B indicates reaction to 
beechwood creosote. 


Fig. 2.—A, Formocresol; B, beechwood cresote. Arm 4 shows reaction to A and B but 
not to other medicaments use. Arms 5 and 6 show areas outlined with pencil where me- 
dicaments had been applied. <A indicates reaction to formocresol, B indicates reaction to beech- 
wood creosote. 
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In all cases there was evidence of a mild or severe necrosis where formocresol 
had been applied. These areas were painful, or, as one subject expressed it, ‘‘a 
numb pain”’ was felt. 

Healing of the areas where beechwood creosote had been applied occurred 
in from two days to a week. Healing of the areas where formocresol had been 
applied occurred within two months in four of the subjects, within ten weeks 
in one subject, while a reddened area of inflammation which resists healing is 
still present in one subject at the time of writing this paper, namely, three 
months after application of formocresol. 


DISCUSSION 


It will be pointed out that skin reaction is not synonymous with periapical 
tissue reaction and that what happens upon the skin surface may not neces- 
sarily occur when the same medicament comes in contact with periapical tissue. 
This argument is coneeded. On the other hand, it must be pointed out that 
periapical tissue is more sensitive than skin surface, and that if a medicament 
is irritating to the skin, it is even more likely to be irritating to the periapical 
tissue. The skin, test is a simple and rapid method of determining the relative 
irritating effects of medicaments and may serve to rule out those medicaments 
which are likely to be too irritating for use in the treatment of pulpless teeth. 
Such tests may be amplified by animal experiment in which pulpless teeth are 
treated with the medicament in question and sections of teeth and periapical 
tissue are then removed and studied histologically. This method has been used 
by Coolidge? and by others. 

Without entering into a discussion of the relative germicidal merits of the 
root canal medicaments examined, it would appear that azochloramid, cam- 
phorated monochlorphenol, and cresatin are safe drugs to use for the treatment 
of pulpless teeth. There is some question as to the desirability of including 
beechwood creosote in this category, although the degree of skin reaction ob- 
served was relatively slight and healing occurred within a short time. On the 
other hand, formocresol not only produced a severe necrosis of tissue, but re- 
pair in bridging this necrosis has been extremely slow. This would seem to con- 
firm previous claims that formocresol interferes with repair of tissue. 


SUMMARY 


1. A group of five root canal medicaments were examined for possible 


irritating effects. ; 

2. The medicaments were applied to the shaved skin of the upper arm for 
forty-eight hours. Observations were then made regarding immediate reaction, 
and time of healing where irritation or necrosis oceurred. 

3. Azochloramid, camphorated monochlorphenol, and cresatin produced 
no irritating effect. Beechwood creosote produced inflammation which lasted 
from two to seven days. Formocresol produced necrosis which lasted from two 


to three months. 
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SKELETAL FIXATION OF PATHOLOGIC FRACTURES OF 
MANDIBLE WITH EXTENSIVE LOSS OF SUBSTANCE 


Report or Two Cases 


THomMAS M. Mevoy, Jr., D.D.S..* anp Joun H. Gunter, D.D.S., M.D.+ 


ECROSIS, tumors, cysts, and trauma may cause extensive destruction of 

osseous tissue. When these pathologie conditions exist within the mandible, 
causing an extensive loss of substance, a spontaneous fracture can occur. Treat- 
ment of a fracture of this sort must, of necessity, make allowance for (1) main- 
tenance of proper contour, (2) accessibility for surgical treatment, (3) nutri- 
tional requirements of the patient, and (4) in some eases, the early insertion 
of dentures." 

CASE 1 

History—W. W. was admitted to the Episcopal Hospital, March 2, 1948, 
suffering from extensive first, second, and third degree burns of the chest, arms, 
hands, face, and back. His family history and past medical history were 
irrelevant. He received active treatment for two months, during whieh his 
general condition improved with varying degrees of healing of the burned areas. 
On May 12, 1943, the patient complained of pain in the left jaw. Oral examina- 
tion revealed that the left mandibular first molar had a large cavity apparently 
involving the pulp chamber. The tooth was loose, with pus escaping at the 
gingival margin. Its removal was recommended. On July 12, 1948, Dr. IL. M. 
Boykin, surgeon in charge, considered the patient’s condition satisfactory for 
removal of the tooth. The tooth was extremely loose and no difficulty was ex- 
perienced. Anesthesia was not necessary. On July 17, the patient’s jaw 
collapsed, and roentgenologic examination disclosed a displaced fracture of the 
left side of the mandible, accompanied by a decrease in the density of the bone 
suggestive of osteomyelitis. Subsequent examinations confirmed this diagnosis. 
The patient’s general condition precluded any consideration of intraoral fixa- 
tion. The patient had difficulty in obtaining adequate nourishment and was 
loosing ground. Permission was obtained from Dr. Boykin to use skeletal 
fixation. Preoperative roentgenologic examination now disclosed an extension of 
the necrosis to include an area of about 4 em. (first premolar to second molar). 
The right side of the mandible was displaced toward the median line with loss of 
ocelusal contact. (Fig. 1.) 

Operation.—(Sept. 8, 1943.) Using heavy sedation and infiltration anes- 
thesia, two Biglow screws were inserted into healthy bone along the posterior 


*Instructor in Dental Surgery, Evans Institute, University of Pennsylvania; Chief, 
Oral and Dental Service, Episcopal Hospital, Philadelphia; Instructor in Maxillo-Facial Sur- 
gery, Graduate School of Medicine, Philadelphia, Pa. 

+Professor of Dental Surgery, Evans Institute, University of Pennsylvania; Consultant, 
Oral and Dental Service, Episcopal Hospital, Philadelphia; Asst. Oral Surgeon, Oncologic Hos- 
pital, Philadelphia, Pa. 
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Fig. 2.—Intermaxillary relationship restored with Biglow appliance in place. 


Fig. 3.—Two days following operation. Demonstrating intermaxillary relationship with 
mouth open. 
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border of the left ramus and two screws into healthy bone anterior to the canine 
on the same side.) The Biglow arch bar was adjusted te connect these serews 
and restore the normal intermaxillary relationship. Several sequestra and the 
left mandibular second molar were then removed. No supplemental inter- 
maxillary wiring was used. (Fig. 2.) 

Postoperative Course.—Recovery was uneventful. On the second day 
the patient was able to enjoy semisolid foods. (Fig. 3.) His spirits and 
general condition were greatly improved. This state of affairs continued 
until Oet. 7, 1943, when his kidneys suddenly began to fail and uremia 
developed. In spite of heroic medical treatment the patient died on October 9. 
At time of death the Biglow appliance was still firm and tissue regeneration was 
progressing between the fragments. 

Comment.—Had the patient survived his medical complications, we fel* 
there was a good possibility of complete bony regeneration; otherwise, bone 
graft would have been considered. 


CASE 2 


History.—Mrs. C. K., aged 57 years, had visited her dentist complaining of 
pain in the right mandibular molar area. The first and second molars were 
extracted at this time. Pain subsided and the patient exhibited no further 
symptoms for several weeks, when she noticed a cireumseribed swelling on the 
buecal surface of the right side of the jaw. The swelling continued to increase, 
and symptoms developed which caused the dentist to suspect osteomyelitis. He 
then referred her to the Episcopal Hospital. Intraoral examination revealed 
the absence of all teeth on the right side of the jaw posterior to the first pre- 
molar. This enlargement of the mandible extended from the second premolar 
to the anterior border of the ramus. There was some drainage in the molar 
region. Roentgenologic examination disclosed a large m Jiolueent area in the 
right mandible extending from the second premolar area posteriorly to the 
ramus. All the bone had been destroyed with the exception of the alveolar crest. 
There was a pathologie fracture in the second molar region. (Fig. 4.) 

Preoperative Diagnosis.—Osteolytic tumor of the mandible accompanied 
by a pathologie fracture. 

Operation.—A skeletal fixation appliance designed by one of us (T. M. M.) 
was applied as follows: Through stab incisions, vitallium screws were inserted 
in the usual manner into healthy bone beyond the limits of the tumor. <A piece 
of clear acrylic, shaped to simulate the contour of the mandible, was held over 
the ends of the screws, and marks were made at the places the screws contacted 
the acrylic splint. Holes were then drilled through the splint at these points 
and the splint slipped on the screws. The nuts were tightened, locking the ap- 
plianee into position. (Fig. 5.) An incision was made beneath the mandible, 
and the osteolytic mass was enucleated. No supplemental intermaxillary wiring 
was used. 

Postoperative Course.—The patient’s recovery was uneventful. Histologic 
examination of tissue removed proved it to be a myeloma (plasma cell type). 
The patient is receiving radiation therapy, is free of pain and able to eat soft 
foods. She has no difficulty in performing the normal mandibular movements. 
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Fig. 4.—Preoperative x-ray showing extent of osteolytic process with pathologic fracture. 


Fig. 5.—Acrylic extraoral splint locked in position. 


Fig. 6.—Two weeks following operation. Patient can open mouth without undue difficulty. 
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(Fig. 6.) At the time of this report the appliance has been in place for twelve 
weeks. It is still firm and has required no adjustment. The skin is healthy 
about the screws. A recent roentgenogram shows a slight change in the margins 
of the area suggestive of osteogenesis. (Fig. 7.) The alveolar crest seems firm 
on palpation. The appliance will remain in place until there is conclusive 
radiographic evidence of regeneration of sufficient bone to maintain the frag- 


ments in their present position. 


Fig. 7.—Twelve weeks following operation. Evidence of osteogenesis. 


Conclusions.—Treatment of fractures of the mandible accompanied by a 
loss of substance requires ingenuity on the part of the operator. Skeletal fixa- 
tion appliances are less complicated in their application than other methods 
that have been designed to immobilize fractures of this type. We have found 
that screws having heavy threads (wood screw type) remain firm in the bone 
over a longer period of time than those with fine threads. The acrylic extra- 
oral splint, as deseribed, presents a simple means of applying skeletal fixation 
to fractures of the mandible, particularly where there has been loss of sub- 
stance. 
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A “‘FIXED REMOVABLE’? BRIDGE WITH BIOLOGIC ANCHORAGE 
Report or A CASE 
ALTON J. Novak, B.S. ix Puar., D.D.S.* 


NEGRO woman, aged 43 vears, came to the Department of Oral Diagnosis 
A in December, 1943. She complained of a dull persistent pain in the anterior 
maxillary region. This pain was present only when pressure was applied 
to this area. 


Fig. 1.—Bridge 


Fig. 2.—Bridge removed from the mouth, showing the attached abutments. 


A maxillary bridge had been constructed five vears before as a temporary 


measure because the patient ‘‘could not afford to spend any more for a full den- 


ture at that time.’’ At this time the patient was cautioned by her dentist con- 
cerning the inadvisability of a fixed bridge with so large a span. (Fig. 1.) 

*Instructor in Oral Diagnosis, School of Dentistry, The Thomas W. Evans Museum 
Dental Institute, University of Pennsylvania. 


572 


-, 
nig Eee in position, with paraffin wax replacing lost facings. 
3 


9 


**Fired Removable’? Bridge With Biologic Anchorage 573 


This bridge became loose gradually and the abutment teeth were slightly pain- 


ful on pressure during eating. The patient fell full face against a banister in 
August, 1948, but thought nothing of it until the bridge fell out at dinnertime. 
(Fig. 2.) 

Examination of the mouth revealed a loose fixed bridge which extended from 
the maxillary left first premolar to the right second premolar. Several missing 
ponties were filled in with white wax. Four other teeth, the left first molar, the 
right second premolar, and the right first and second molars were present in the 
maxilla. <A fixed bridge which extended from eanine to canine, and the first 
left and right premolars were present in the mandible. No abnormalities were 


observed on the buccal mucosa, the gingivae, or the tongue. 


the 


Fig. 4.—Epithelialized sockets of abutment teeth. 


Periapical films of both abutment teeth revealed a radiolucent area com- 
patible with the failure of bone to fill in following a recent extraction. An 
impacted left maxillary canine was an incidental finding. (Fig. 3.) 

The large, anterior maxillary bridge consisted of two gold shell crowns still 
attached to the abutment teeth, whose exposed roots were grossly devoid of 
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epithelial or connective tissue. The root ends were cleansed and inserted by the 
patient into their respective sockets whenever the occasion arose. When the 
bridge was kept out of the mouth for any length of time, the patient experienced 
a little difficulty in inserting it in its usual position. The sockets appeared to be 
completely epithelialized and there was no visible bleeding. (Fig. 4.) 

Complete healing took place four weeks after the impacted tooth was re- 
moved and the bridge was no longer inserted into its **sockets.’’ 


The novelty of seeing a ‘‘fixed removable bridge’’ with its biologic anchor- 
age by means of the clean root tips of the abutment teeth is believed to justify 
this report. This bridge was held reasonably firm in position when these root 
tips were inserted in their sockets but was of little functional value. 
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THE CLINIC OF THE MASSACHUSETTS GENERAL HOSPITAL AND 
THE HARVARD SCHOOL OF DENTAL MEDICINE 


Volume III 


Kurt H. Tooma, D.M.D.,* Nicnouas Cascario, Jr.. D.M.D..¢ AND 
FRANK J. Bacevicz, D.M.D.,+ Boston, Mass. 


INTRODUCTION 


HE third Massachusetts General Hospital Number contains some of the cases 

treated during the first half of 1944. An unusually large number of pa- 
tients with interesting cysts were seen, and the usual number of fractures were 
treated; of these many involved the condyle of the jaw and were associated with 
various complications such as displacement of the condylar fragment and frae- 
ture dislocation. Five of these cases were treated by open reduction and in- 
ternal wiring fixation with a method developed by us, which will be presented 
in a special paper to be published later. Several patients who presented severe 
trifacial neuralgias were relieved by decompression of the mandibular nerve or 
by neurectomy. Neck infections of odontogenic origin received routine treat- 
ment, incision and drainage, and extraction of involved tooth or teeth with 
chemotherapy. A case is presented in which a deciduous tooth was the cause 
of a submaxillary abscess, because deciduous teeth are frequently overlooked in 
such cases. A patient with osteomyelitis from an unusual cause is added to 
show that bone infections require surgical removal of sequestra, even though 
they are treated with penicillin for infections caused by penicillin-sensitive bac- 
teria. 

Fibrin foam and thrombin, which was put at our disposal by the Department 
of Physical Chemistry of the Harvard Medical School for experimental use, was 
employed in several operations to arrest hemorrhage. It may be placed into 
any deep cavity to arrest capillary oozing or venous bleeding, but it is particu- 
larly effective in stopping hemorrhage in bone operations. It has been success- 
fully used after condylectomies, and in bleeding bone cavities such as result 
after removal of cysts or after operations for decompression of the mandibular 
nerve. The foam is soaked in the thrombin, and packed into the cavity with 
gauze. Being a product made from human blood, it can be left in the wound 
without producing any body reaction. It arrests hemorrhage almost in- 
stantaneously and permanently. 

Penicillin has been used in two of the reported cases for the treatment of 
osteomyelitis of the jaw, and we are indebted to Dr. Chester Keefer and Dr. 
Donald Anderson for the supply of the drug for experimentation. 

*Oral Surgeon and Chief of the Dental Department, Massachusetts General Hospital, and 


Professor of Oral Surgery, Harvard University. 
+House Officer, Dental Department, Massachusetts General Hospital. 
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I. LARGE CYSTS OF THE MANDIBLE 


That we know very little of the pathogenesis of odontogenic cysts is realized 
when we ask the questions: How rapidly do they form? and what governs the 
rate of growth? In this clinic we have seen a number of unusually large cysts 
during the last six months. Out of the six included in this report, five occurred 
in patients under the age of 25 years. One of the eysts was a radicular cyst, a 
type which may develop at any age from a granuloma formed at the apex of a 
carious tooth. The remaining cases were follicular cysts; two of them contained 
teeth which entitles them to the subclassification of dentigerous cyst. Follicular 
cysts presumably start to form during the developmental stage of the particular 
tooth germ from which they are derived; it is clear that their onset coincides 
with odontogenic activity. When follicular cysts are found to have developed to 
a size larger than those found in older individuals, we can deduce that the rate 
of growth of cysts varies greatly. Most cysts that we find in adults do not cause 
much facial deformity, while all the large cysts in young patients reported here 
had expanded the jaw considerably. Why did they grow so large so quickly? 
The picture is further confused by the fact that we have seen two or three cysts 
in the same patient, with one larger than the others. 

We know that certain substances, which we may roughly classify as carcino- 
genic substances, stimulate growth of neoplasms. Do cysts contain such stimu- 
lating substances? What do we know about the material contained in follicular 
cysts? Cysts generally contain a clear yellowish fluid which, in some instances, 
contains shiny cholesterol crystals. In some, these ervstals are so numerous that 
they form a soft cheesy mass, often termed cholesteatoma. We are interested 
in whether the rate of growth of a eyst depends on transudation of fluid through 
the epithelial lining of the cyst sac, on the secretion of the epithelial cells, on the 
deposit of cholesterol, or on the stimulation by other chemical substances found 
in the contents of the eyst. Here is an opportunity for investigation and 
experimentation. 

The differentiation of follicular cysts from adamantoblastoma is not 
always easy. We note that of the six cysts reported four are monolocular, and 
two are multilocular. The number of compartments therefore is not significant. 
Adamantoblastoma likewise may appear in mono- and multilocular types. We 
have found certain roentgen signs which we believe indicate tumor formation, 
or which at least should warn us to make a guarded diagnosis. The most 
significant of these are small niches interrupting the border of the bone defect, 
and small daughter cysts around the main compartment. These frequently 
denote invasion of the surrounding bone, which is more commonly found in 
tumors than in an ordinary cyst. A break-through in the cortex of the bone 
may be found both in cysts and in adamantoblastoma. It was seen in two of the 
six cases (Cases 51 and 52). In dentigerous lesions the location of the tooth 
may serve as a diagnostic aid. The tooth is pushed away in the direction of the 
root apices by the eystie pressure, while in the adamantoblastoma, teeth, if 
present, may be completely enclosed in any part of the lesion. In addition, 
neighboring teeth, if encroached upon, are generally displaced or pushed away 
by eysts (Figs. 230 and 237), but become included in tumors. That these rules 
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cannot entirely be depended upon is shown in this series; for example, daughter 
eysts are shown along the alveolar process in Fig. 233, which, on pathologie 
examination, were found to contain connective tissue only. In Case 52 the 
extension of the lesion to the first molar (Fig. 242) is characteristic of adamanto- 
blastoma, but there was no evidence of it pathologically. 


Case 47 
Radicular Cyst of Mandible 
G. B. (No. 437112), a 12-year-old Canadian boy, was referred to this hos- 
pital and seen for the first time in the Dental Clinic of the Outpatient Depart- 
ment on Feb. 8, 1944. He presented a tumor mass on the left mandible, which 
was his chief complaint. 


Fig. 228.—Twelve-year-old boy with swelling of the face caused by radicular cyst. 


The swelling was first noticed a year before, in October. At that time the 
lump was small and caused no pain or discomfort. It was located in the muco- 
bueeal fold. The mass grew steadily larger until it was the size of a lemon, 
The only symptom was some pain in cold weather. 

Physical examination showed a large, hard swelling with no signs of in- 
flammation. The first and second molars were broken down, and the mucobuceal 
fold was obliterated. Otherwise the physical examination was essentially 
negative. 

X-rays were taken on February 8. The following is the report of the 
roentgenologist: ‘There is an expanding cystlike lesion involving the horizontal 
ramus of the left mandible (Fig. 229). It extends from the cuspid area to the 


. 
‘ 
— 
. , 
a 
3 
é 
A, 
7 
if 
be 


578 Kurt H. Thoma, Nicholas Cascario, Jr.. and Frank J. Bacevicz 


third molar region. A definite break in the cortex of the bone is not seen al- 
though it is.markedly thin and expanded. The first molar roots are tilted, the 
second molar is carious, and the second premolar shows resorption of its root 
apex (Fig. 230). Although adamantinoma cannot be ruled out, there is a 
definite possibility that this represents a radicular cyst.’’ 

At the Tumor Conference, where this patient was presented, it was the 
general opinion that this cystic area was an odontogenic cyst rather than 
adamantoblastoma. Excision was advised. 

He was admitted to the House on February 10, for operatien on Februuary 
11. With the usual preoperative medication, and intratracheal nitrous oxide, 
oxygen, and ether anesthesia, an incision was made at the gingival margin from 
the third molar region to the canine region with extensions at each end down 
over the outer wall of the mandible. The mucoperiesteum was detached, and a 
greatly expanded mandible was seen, the wall of which was extremely thin. An 
opening was ¢ut through this bone, and, by means of suction, about 1144 ounces 
of yellowish fluid was removed. Two premolars and two molars were extracted, 
after which a large perforation into the cyst was made by eutting away about 
half the outer surface of the mandible. The cyst sae was then detached from 
the bone and dissected away from the mandibular nerve which was preserved. 
The cyst membrane was removed in toto. The bony wall of the cyst was then 
inspected to see that no membrane had been left. The mandibular nerve was 
found to traverse the cavity in a posteroanterior direction (Fig. 231). The 
outer wall of the cyst was then further reduced, and the lower third, which was 
extremely thin, was collapsed into the cyst cavity to decrease the facial de- 
formity. Three grams of sulfanilamide powder were dusted into the wound, 
and a gauze pack made of borie strips was inserted to fill it completely. 

The pathologic specimen consisted of a partially torn cyst (Fig. 232) 
measuring 3 by 4.5 by 3.5 em. The wall was thin, averaging 1 mm. in thickness, 
and the lining was smooth. At one pole a molar tooth was attached, showing 
considerable decay of the crown. To the other pole was attached a fragment of 
bone measuring 1.5 em. No epithelial lining was seen. The wall contained many 
chronic inflammatory cells. The pathologic diagnosis was radicular cyst. 

On the first postoperative day, the patient was comfortable, but there was 
a slight amount of bleeding. Sterile gauze packs were inserted intraorally to 
control it. No swelling was present. 

He was given 2.5 Gm. sulfadiazine postoperatively on February 13, and 
3 Gm. every day until February 18, when the sulfadiazine level in the blood 


was 3.5 mg. per cent. 

His condition remained good. The gauze pack, which was adherent to the 
floor of the cystic cavity, was removed on February 17 under local anesthesia. 
A slight swelling was noticed at this time. He was given warm mouth rinses. 
The dressing was changed and the area irrigated with weak hydrogen peroxide 
every day. The entire bone wall of the cavity was well covered by a new tissue. 
The patient was discharged with strict instructions for home eare, to be followed 
in the Outpatient Department. 
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ig. 230.—X-ray of cyst, lateral view. 
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Fig. 231.—Bone cavity after removal of cyst membrane. Note the mandibular nerve stretched 
across the cavity. 


Fig. 232.—Cyst sac attached to apices of molar tooth. 
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He was seen in the Outpatient Department on February 21. His face was 
still slightly swollen. The cavity was being slowly filled in by normal granula- 
tion tissue. It was irrigated and painted with zephiram. A new borated gauze 
strip was inserted. 


On February 23 his face was considerably swollen and there was slight 
trismus present on the left side of the jaw. In the distal part of the cavity there 
was a yellow-colored tissue which appeared necrotic. This was cleared out and 
the cavity was irrigated with warm saline, painted with zephiran, and packed 
lightly with borated strips, Two days later, the swelling and trismus had prac- 
tically disappeared. 


On April 5, the wound was healing well and was completely epithelized. 
There was no pain or numbness of the lip. The patient was discharged to the 
eare of his local dentist. 


Case 48 
Dentigerous Cyst of Mandible 


F. S. (No. 442756), a 25-year-old woman, was admitted to the hospital on 
March 28, 1944, complaining of a cystic swelling on the right mandible. 

In September, 19438, she first noticed a slight swelling of the face. She 
went to a local dentist who told her the swelling was due to the erupting third 
molar. In February, 1944, she went to another dentist who took two x-rays of 
the right mandibular third molar and referred her to a roentgenologist who 
took x-rays of the jaw. The patient was informed that she had a tumor. 


Fig. 233.—X-ray of dentigerous cyst expanding ramus. 


Physical examination revealed a lemon-sized swelling of the right mandible 
and ramus. Intraoral examination revealed that the anterior border of the 
ascending ramus practically touched the maxillary second molar, which caused 
difficulty in occluding her teeth. The growth was otherwise asymptomatic. 
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X-ray examination showed a large dentigerous cyst occupying the entire 
ramus including the coronoid process. The ramus appeared expanded and there 
were several osteolytic areas along the alveolar ridge posterior to the second molar 
tooth. The third molar was embedded at the inferior border of the mandible, 
and the distal root of the second molar seemed to be involved (Fig. 233). 


Fig. 234.—Cyst sac attached around the neck of the third molar, the crown of which protruded 
into the cyst cavity. 


The usual preoperative medication was administered on March 29, when, 
under nitrous oxide, oxygen, and ether anesthesia given with an endotracheal 
tube, an incision was made on the anterior border of the ramus to the second 
molar. The bone around this tooth was cut away with a chisel to facilitate its 
extraction. The mucoperiosteum was then dissected away from the bulging cyst 
wall. On the inner side considerable bone was found, while on the outer side the 
ramus was of parchmentlike character. After removing a considerable part of 
this thin bone, the cyst sae was detached by blunt dissection and removed in two 
pieces, one containing the unerupted third molar. At the lingual side con- 
siderable thickening was noticed in the alveolus, and this was eut away for 
microscopic examination. The mandibular nerve was left intact in the bottom 
of the cyst cavity. Sulfanilamide powder, 1 Gm., was dusted into the bone 
wound, after which the cavity was loosely packed with a borie strip. 

Submitted for pathologic examination was a previously opened, reddish- 
pink cyst measuring about 4 by 2 em. to which was attached a molar tooth. The 
wall of the cyst was fairly smooth with areas of roughening and hemorrhage. 
Also submitted were two fragments of reddish tissue measuring 4.5 em., and 
another molar tooth (Fig. 234). Some areas of the tissue were practically 
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cartilaginous in consistency. The pathologic diagnosis was dentigerous cyst. 
Fig. 235 shows a section of the cyst wall with the thinned-out bone lined by the 
epithelized sac. Sections made of the alveolus containing the osteolytic areas 
showed them to contain fibrous connective tissue; there was no evidence of 


adamantoblastoma present. 
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Fig. 235.—Cyst membrane with a thinned anterior bony wall of the mandible. 


Postoperatively the patient was comfortable with only slight oozing from 
the operative field. A slight swelling was present. By April 3, the bone cavity 
seemed to be well covered with granulation tissue. She was discharged from 
the hospital on the seventh postoperative day to be followed in the Outpatient 
Department, from which she was discharged on April 20 to the care of her 
local dentist. 

Case 49 
Follicular Cyst of Mandible 

R. L. (No. 432994), a 21-year-old ex-Air Corps Cadet was referred to the 
Outpatient Department Dental Clinie on Jan. 6, 1944, with a probable diag- 
nosis of a cyst in the lower left mandible. 

He first became aware of pain and swelling while flying in the U. S. Army 
Air Corps. On Oct. 7, 1943, when the altitude of his plane was approximately 
11,000 feet, and the speed was 150 miles per hour, he noticed pain in the lower 
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molar region, the mandibular joint, and the lateral side of his neck on the 
left. However, he claimed that he had been in a pressure chamber simulating an 
altitude of 38,000 feet, without noticing any discomfort. 

The company dentist at Bainbridge, George, incised and drained the swell- 
ing, and within two days it subsided. X-rays, however, showed a cyst extending 
from the lower left molar to the mandibular joint. He was refused treatment at 
the base hospital because they claimed that he had this condition previous to 
entry into the Armed Forces. He was, therefore, given a medical discharge. 

The physical examination was essentially negative except that he had a 
small movable mass at the angle of the left jaw about the size of a marble, which 
was indurated and tender on pressure. There was a second nonmovable diffuse 
enlargement along the ramus of the mandible, extending halfway up to the joint. 
The lymph nodes were not enlarged or tender. The general physical condition 
was good. 


Fig. 236.—X-ray of follicular cyst. 


X-ray examination on Jan. 6, 1944, showed a 6 by 2.5 by 2 em. eystlike 
lesion in the left side of the mandible starting at the level of the distal root of 
the molar and extending upward into the ascending ramus and to the base of 
the coronoid process (Fig. 236). The jaw appeared to be expanded medially, 
without any definite break in the cortex. The third molar was absent. Diag- 
nosis: follicular cyst. 

He was admitted to the House on January 10. The usual preoperative 
medication was prescribed, and on January 11, under nitrous oxide, oxygen, 
and ether anesthesia given by the intratracheal method, an incision was made 
along the anterior border of the ramus. After the mucosa was spread and the 
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bone exposed, a perforation was noticed from which cystic fluid escaped. This 
perforation was enlarged by means of rongeur and back-biting forceps and 
extended along the entire anterior border of the ramus. A cystic membrane 
was detached from the bone and dissected out. After it was removed, the 
mandibular nerve and artery were visible in the bottom of the bone defect. The 
edge of the bone was made smooth, and 4 Gm. of sulfanilamide powder were in- 
serted as well as a boric strip. At the upper part of the ramus the incision 
was closed with sutures, the gauze pack being allowed to extend up through the 
rest of the wound. 


Pathologic examination of several strips and sheets of smooth red mem- 
branous tissue was made. The pathologic diagnosis was cyst with acute and 
chronic inflammation and necrosis. 


A culture made from the mandibular cyst showed a moderate growth of 
alpha hemolytic streptococcus. 

On January 12, 13, and 14, the patient had some swelling in the sub- 
maxillary region. Chemotherapy was instituted on January 14. He was given 
sulfadiazine, 2 Gm. to start and 1 Gm. every four hours. 

By January 17, the swelling had subsided considerably. The packing was 
removed, the wound irrigated with saline, and a new gauze strip inserted. The 
patient was discharged to be followed in the Outpatient Department. 

When he was seen on January 21, the cyst was healing well. It was irri- 
gated and painted with zephiran, and new borated gauze was inserted. On 
March 15, the wound was healing very well, and the patient stated that he had 
gained 15 pounds since the removal of the cyst. He was discharged on March 17, 
completely relieved. 


Case 50 
Dentigerous Cyst of Mandible 


J. S. (No. 445792), a 20-year-old man, came to the Outpatient Department 
Dental Clinie on April 24, 1944, complaining of a swelling in the right mandible. 


Two years before, he was hit on the right side of his mandible by a baseball. 
His face was slightly swollen and painful for about one-half hour thereafter, 
but these symptoms subsided without treatment. About one year ago, his brother 
noticed that the patient’s jaw looked asymmetrical. A hard, nontender, painless 
lump about the size of a grape was found to be protruding into his mouth, and 
outward on his face. He stated that the swelling had increased in size slowly 
during the past year. The lump had never been painful or tender, and he ex- 
perienced no difficulty in chewing or swallowing, but one month before coming 
to the Dental Clinic, he ‘‘tasted pus’’ after eating. The following day, about 
three tablespoons of thick, dark, foul-tasting pus drained from the lesion, which 
kept discharging intermittently for the next two weeks, and then drained con- 
tinuously, especially on the opening and moving of his jaw. He consulted 
a physician, who x-rayed his jaw and said there was a ‘‘eystlike tumor’’ 
present. 

Physical examination showed a swelling from the cuspid to the second 
molar region of the right mandible which was about 4 by 6 em. in size, hard, im- " 
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movable, and slightly tender. Pus was seen to be draining out beside the teeth 
over this mass. Three molars were displaced medially. There were several en- 
larged lymph nodes in the submandibular area. The physical examination also 
revealed a soft blowing systolic murmur of the heart which was heard equally 
well at apex and base. The rest of the examination was essentially negative. 


The patient was admitted to the House on April 27, and x-rays were taken 
the next day which showed a large cyst in the right mandible extending from 
the region of the right lower central incisor to the second molar area. It ap- 
parently involved the roots of the teeth and there was an unerupted tooth pro- 
truding into the cyst. The mandible appeared to be somewhat expanded without 
definite destruction of the margins of the bone. The x-ray findings were felt to 
be consistent with a diagnosis of dentigerous cyst (Fig. 237). 


Fig. 237.—X-ray of dentigerous cyst formed around canine tooth. 


On April 28, after the usual preoperative medication, and under endo- 
tracheal nitrous oxide, oxygen, and ether anesthesia, the dentigerous cyst was 
excised. An incision was made along the gingival margin on the right side of 
the mandible extending from the incisor to the second molar region. At each 
end the incision was extended on the outer surface of the jaw, and the muco- 
periosteum was detached from the bone. A thin ecystie wall was exposed and 
opened. At this time purulent fluid escaped, and more of it was aspirated. The 
two premolars and the first and second molar roots were seen extending into 
the cystic cavity and were removed. On inspection of the cyst the crown of 
an unerupted displaced canine was seen, and when the cyst sae was detached 
from the bone, it was found attached to the cervical portion of this tooth. The 
cyst seemed to be made up of three compartments, and the membranes were re- 
moved in three pieces. The canine tooth also was removed. The cyst cavity 
finally was examined, at which time the mandibular artery and nerve could be 
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seen intact, but all the cystic tissue had been removed. A dressing made up of 
several boric strips was inserted into the cavity. The patient was returned to the 
ward in good condition. 

The pathologic diagnosis was dentigerous cyst with chronic inflammation 
(Fig. 238). 

Sulfadiazine therapy was instituted on the first postoperative day. The 
patient received 2 Gm. to start and then 1 Gm. every four hours. On May 1, the 
sulfadiazine level in the blood was 13.4 mg. per cent. Sulfadiazine therapy was 
discontinued on April 30. On the first postoperative day there was moderate 
pain in the jaw, partly relieved by an ice bag. There was a moderate discharge 
for several days, but the temperature chart was flat. He was discharged, to be 
followed in the Outpatent Department Dental Clinic, on the third postoperative 
day. 


Fig. 238.—Cyst membrane with epithelial lining and inflammatory infiltration. 


On May 3, the cavity was irrigated with warm saline, swabbed with 
zephiran, and repacked with gauze. One week later his mouth was syringed with 
Dobell’s solution, and, because of pain, packed with iodoform and obtundia gauze. 
The dressing was changed on May 15, when the area showed good granulation 
tissue. On May 18, the dressing was again changed, and the wound was irrigated 
with Dobell’s solution. The granulation tissue continued to increase. The 
dressing was removed on May 22, and the patient was instructed to irrigate 
the wound with warm saline solution after each meal and at bedtime. One week 
later, granulation tissue was seen to line the cavity completely. One month 
later, healing was progressing satisfactorily and he was advised to continue the 


home irrigations. 
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Case 51 
Multilocular Cyst 


M. H. (No. 435934), a 61-year-old woman, was admitted to the hospital 
on Jan. 28, 1944, with a chief complaint of swelling of the right lower jaw. 

Two weeks before, at the time of a tooth extraction, she was told by her 
dentist that she had a swelling in the right lower jaw. She had noticed some 
external swelling for several months. It had been entirely symptomless. 

Examination showed a prominence of the right side of the face in the region 
of the mandible. On the inside, extending from the mandible upward along the 
cheek, was a swelling which was slightly tender to palpation. The rest of the 
physical examination was essentially negative. 

Roentgen examination showed a multilocular cystic change in the mandible, 
extending from the region of the mental foramen well into the ascending ramus. 
The bone showed evidence of perforation at the inferior border of the jaw 
(Fig. 239). The diagnosis was multilocular cyst, probably adamantoblastoma. 


Fig. 239.—X-ray of multilocular cyst. 


On January 29, after the usual preoperative medication, and under endo- 
tracheal nitrous oxide, oxygen, and ether anesthesia, an incision was made over 
the alveolar ridge of the right mandible, and the muecoperiosteum dissected 
away, exposing a thin cystic wall. This wall was incised, after which a large 
amount of fluid escaped. The eystie cavity could now be visualized and was seen 
to extend into the ramus. There was no evidence of tumor. The opening made 
into the cystic cavity was enlarged by removing bone at the anterior and 
posterior part of the incision. The cyst membrane was dissected away from the 
bone with a periosteal elevator. It then became apparent that the mandible 
was perforated at the lower border, and when the cyst sac was removed, the 
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Fig. 240.—Photomicrograph of cyst membrane showing tissue removed from perforation in- 
cluding the mandibular nerve. 
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Fig. 241.—Cyst membrane showing well-developed epithelial lining. 
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mandibular nerve was removed with it. The mucoperiosteal flap was placed 
into the bettom of the cyst cavity after sulfanilamide powder had been inserted. 
A borie strip was placed over it to hold the membrane down and occlude the 
cavity to prevent food from entering. 

The specimen submitted for pathologic examination consisted of a mem- 
branous piece of tissue measuring 4.5 by 2 em. traversed by a blood vessel and 
nerve, and a second piece of tissue, which measured 1 em. in diameter. The 
pathologic diagnosis was cyst of the jaw. The cyst was lined by stratified 
squamous epithelium (Fig. 241), a nerve could be seen attached to it, and there 
was a seattered infiltrate of inflammatory cells (Fig. 240). 

The postoperative course was uneventful, and the patient was discharged on 
the third postoperative day, February 1, to be seen for treatments until the 
wound had completely filled in. This occurred on May 6, 1944, when the patient 


was discharged. 
Case 52 


Multilocular Cyst 


‘ 

H. W. (No. 450303), a 24-year-old ship sorter, came to the Outpatient De- 
partment Dental Clinic on May 13, 1944, complaining of swelling in the 
right angle of the jaw. 

The swelling began three months before, and he was rejected by the Army 
for this reason. His local dentist told him that the lower right second molar 
should be extracted to allow eruption room for the third molar, which he 
thought was causing the swelling. When the second molar was extracted, about 
one and one-half weeks before the patient came to the Dental Clinic, a consider- 
able amount of ‘‘blood’’ came through the socket. The swelling and soreness 
was somewhat diminished after this, but the root socket kept draining ‘‘ yellow 
material.’’ In the morning he would wake up with a bad taste in his mouth, 
indicating drainage through the extraction socket. 

X-ray examination of the right lateral jaw showed three large cystie areas 
and at least three smaller cystic areas replacing the normal bone (Fig. 242). 
There had been marked expansion of the mandible beginning at the region of the 
second premolar and extending back behind the angle to involve part of the 
ramus. In one of the loculated cysts there was a 9 by 2 mm. area of increased 
density which could be tooth structure. Grossly, this had the appearance of a 
benign lesion. A follicular cyst would receive first consideration. Adamanto- 
blastoma could also produce this picture. 

On June 1 the patient was again examined in the Clinic. Since the x-ray 
showed a condition which might be an adamantoblastoma, a probe was inserted 
into the socket of the lower right second molar to explore the cavity. This dis- 
closed the fact that the areas in the x-ray were empty rather than filled with 
tumor. For this reason, a diagnosis of multilocular odontogenic evsts was estab- 
lished, and a conservative operation from an intraoral approach decided upon. 
Such an operation would furnish material for pathologie study, which should 
embrace the membrane in each of the compartments. 
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He was admitted to the House on June 5, for operation on June 6. Local 
examination revealed a firm, nontender, lemon-sized swelling at the angle of the 
jaw, apparently attached to the mandible. There was an opening through the 
tooth socket of the extracted lower right second molar. The oral cavity was 
otherwise normal. The physical examination revealed a grade 2-systolie murmur 
which was not transmitted. His blood pressure was 135/80. The rest of the 
examination was negative. 


Fig. 242.—X-ray of multilocular cyst. 


He was placed on sulfadiazine therapy, and received 2 Gm. to start, 2 Gm. 
four hours later, and then 1 Gm. every four hours. On June 6, after the usual 
preoperative medication, and under intravenous pentothal sodium anesthesia 
with endotracheal intubation, an intraoral incision was made, extending from 
the coronoid process down the ramus and along the alveolar ridge of the 
mandible as far as the canine tooth. The mucoperiosteum was detached by 
means of periosteal elevators, when a thin eystie wall came into view. The 
first molar and second premolar were extracted, after which the outer and upper 
wall of the cyst was removed. A large cavity became visible; in it there was 
very little fluid, since this had escaped through the open socket. Although the 
cyst appeared to have several compartments in the x-ray, it was found that 
there was only one cavity of large size with incomplete partitions. The cystie 
membrane was detached from the bony cavity and was dissected free from 
the mandibular artery and nerve, which were seen to extend through it and 
emerge by the mental foramen. The membrane could not be removed in one 
piece, but was carefully dissected out from each chamber. In some instances it 
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was considerably thickened. After this, 5 Gm. of sulfanilamide powder were 
dusted into the bone cavity. The mucoperiosteal flap was then placed over the 
outer aspect of the cyst containing the nerve and artery, and held by a borie 
strip which was lightly packed into the cyst. The patient was returned to the 
ward in good condition. 

Several sections were made of the specimen, which showed a fibrous mem- 
brane with very few remnants of epithelium found on the surface. One part 
contained a layer of bone. This was made up of very dense cortical bone from 
which irregular trabeculae extended into the main part of the cyst. Some round- 
cell infiltration of the cyst membrane was evidence of inflammatory reaction 


(Fig. 243). 


Fig. 243.—Cyst membrane with adjacent alveolar bone. 


Postoperatively he did well. His lower lip felt numb: Sulfadiazine therapy 
was continued. On June 7 the sulfadiazine level in the blood was 4.9 mg. per 
cent. On June 8, the cystic cavity was irrigated with saline and inspected. 
The mandibular nerve had been covered by the formation of granulation tissue 
in the bottom of the cavity. The sulfadiazine therapy was discontinued on 
June 8, and the patient was discharged, on the third postoperative day, to be 
followed in the Outpatient Department Dental Clinic. 

Here he was seen periodically for irrigations and dressings until the entire 
cavity was lined with granulation tissue. On June 14, the packing was omitted, 
and the patient was instructed to clean the cavity after each meal by means of 
a syringe containing warm saline. When he came to the Dental Clinie on 
June 26, he was doing well and he was told to come in every two weeks for 
a checkup. 
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Il. ODONTOGENIC NECK INFECTIONS AND OSTEOMYELITIS 
OF THE JAW 

Neck infections are very frequently of odontogenic origin; in the period 
covered by this report, thirteen cases were seen in our clinic, of which eight 
were of odontogenic nature. These infections arise especially from infections 
of the mandibular molars, not necessarily apical infections of carious teeth, 
but also periodontal, and pericoronal infections of partly erupted third molars. 
The infection appears to spread through the lymphaties, in most instances, 
rather than by direct extension. A case is presented in which the infection was 
derived from a gingival abscess arising from a carious deciduous molar in a child 
7 years of age. That carious deciduous teeth may be the cause of neck infec- 
tions is not generally recognized, and this case report is added to emphasize 
this fact by a typical illustration. 

The three cases of osteomyelitis have been included because of unusual 
features, such as, the age of the patient, the method of treatment, and the 
concurrence of syphilis. 


Case 53 
Submaxillary Abscess 

E. B. (No. 489382), a 7-year-old girl, was first seen in the Surgical Clinic of 
the Massachusetts General Hospital on Feb. 29, 1944, complaining of a swollen, 
painful left jaw of twelve days’ duration, along with an earache on the left. 
The condition probably started with a toothache in the left lower deciduous 
molar. The toothache occurred about a month before and lasted for about two 
days. The lymph nodes in the left submaxillary region had become swollen 
several times in connection with colds, but they were not as painful and not as 
large as now, and there was no discoloration of the skin. A small sear about 2 
em. long, over the lower end of the left sternocleidomastoid muscle, was noted ; 
it was the result of an operation performed when she was 4 years old. She had 
had measles and mumps, and lobar pneumonia three times, in the past four 
winters. 

The physical examination revealed a large, reddened, hard, tender swelling 
over the left mandible. This swelling was warm to touch. It extended up to the 
level of the external auditory meatus and down well below the jaw (Fig. 244). 
There was tenderness and swelling all along the sternocleidomastoid muscle as 
far as the clavicle. Inside the mouth, a small gingival abscess was seen on the 
external surface at the site of the second deciduous molar. The chest examina- 
tion was negative. She appeared ill and had a rectal temperature of 101° F. 
Her pulse rate was 128, and her respirations were 32. She was admitted to the 
Emergency Ward, where her white blood count was found to be 32,000. 


X-rays of the jaw showed some caries of the crowns of the second deciduous 
molar with definite evidence of bone destruction between the roots. A diagnosis 
of interradicular abscess was made (Fig. 245). 

She was transferred to the House, and on March 1 under nitrous oxide, 
oxygen, and ether anesthesia, with the usual preoperative medication, an in- 
cision was made at the angle of the jaw through the skin and platysma, after 
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Fig. 245.—X-ray showing decayed, infected deciduous second molar. 
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Fig. 246.—Draining of submaxillary space. 


. 247.—Rubber dam drain sutured to skin. 
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which Kelly forceps were inserted into the submaxillary space. About four 
ounces of white creamy pus were evacuated (Fig. 246), after which a rubber 
dam drain was inserted into the submaxillary space, and fastened to the skin with 
two Kaldermie sutures (Fig. 247). A dry dressing was applied. After this, the 
left lower deciduous second molar was extracted. 

Sulfadiazine therapy was instituted on the day before the operation, and 
was continued until March 6. She was given 2 Gm. to start and 1 Gm. every 
six hours. On March 2, the sulfadiazine level in the blood was 7.6 mg. per cent. 

The cultures made from the pus showed the infection to be due to beta 
hemolytic streptococcus. 

On the first postoperative day, the temperature went down sharply toward 
normal, and the patient was much more comfortable. She received daily Dakin 
irrigations, and by March 6 the swelling had partly disappeared. The rubber 
dam drain had been forced out, and, with the two sutures holding it, was 
removed. The chemotherapy was discontinued, and the patient was discharged 
on the fifth postoperative day, after an uneventful recovery, to be followed in 
the Outpatient Department Dental Clinic. By March 15 there was little swell- 
ing left. She was advised to continue home treatment of warm saline mouth 
washes and warm poultices, and on May 17 she was discharged, relieved. 


Case 54 
Infantile Osteomyelitis of Maxilla 


P. C. (No. 449193), a 9-week-old baby boy, was brought to the Emergency 
Ward on May 23, 1944. His temperature was 101° F., white blood count 10,800, 
hemoglobin 90 per cent, and red blood count 5.1. <A nose and throat culture 
was taken. The throat culture was negative for beta hemolytic streptococcus, 
and the nose culture showed abundant Staphylococcus aureus, and pneumo- 
coccus, type 13. 

X-rays of his chest showed both diaphragms to be low in position. There 
were linear areas of increased density throughout both lung fields. The heart ap- 
peared normal. The findings were consistent with interstitial pneumonia. The 
impression was that he was suffering from pharyngitis. 

On May 25 his temperature was 98.8° F.; his white blood count was 13,700. 
He was doing well on his formula. There was no respiratory difficulty and his 
ears, nose, and throat were normal. On May 28, because of a white blood count 
of 20,000, and persistence of low-grade fever and pneumococeus in the nose 
culture, the patient was started on sulfadiazine. The dosage was an initial 
dose of 144 grain per pound of body weight, and then 1 grain per pound of body 
weight divided into four doses per day. On May 29, the sulfadiazine level in the 
blood was 4.8 mg. per cent. He was taken off sulfadiazine on June 1. He had 
been gaining weight, was afebrile, and without signs or symptoms of pharyngitis. 
He was discharged from the House. 

On June 2, the left side of his face started to swell. The next morning pus 
was discharging from a fistula in the anterior part of the alveolar mucosa. For 
this reason, he was again brought to the hospital on June 3. Physical examina- 
tion revealed a temperature of 99° F.; his ears, nose, and throat were benign. 


' 
ape 
4 
‘ 
+ 


Clinic of Massachusetts General Hospital and Harvard Dental School 597 


In the mouth, the alveolar ridge appeared normal. The papillae of Stensen’s 
duct were normal. The roof of the mouth was irregular with a deep furrow. 
There was a slight swelling of the left cheek, and a purulent discharge coming 
from the upper gum, practically in the midline. A probe inserted through this 
opening came in contact with a tooth. Following the probing, there was slight 
bleeding from the left nostril. The nasal airways, however, seemed normal. 
His white blood count was 15,650, his hemoglobin was 14 Gm., and his red blood 
count was 4.2. X-rays of the maxillary sinuses failed to show any definite 
evidence of osteomyelitis. The maxillary sinuses were not aerated. 

A eulture from the gingival fistula, taken on June 6, showed moderate 
Staphylococcus aureus and few beta hemolytic streptococci. A culture from the 
roof of the mouth, taken on June 7, showed abundant beta hemolytic strepto- 
eoecus and few Staphylococcus albus, and a throat culture showed abundant beta 
hemolytie streptococci. The left naris was discharging seropurulent sanguineous 
material on June 12. The roentgenologist at the Eve and the Ear Infirmary re- 
viewed the sinus films, and he felt that the patient had an osteomyelitis of the 
left maxilla. 

The patient was started on penicillin therapy. On June 13, he received 
10,000 units intramuscularly. He was seen in dental consultation on June 14. 
It was felt that this child doubtless had osteomyelitis of the left maxilla. It was 
suggested that in addition to intramuscular injections of penicillin, local injee- 
tions of penicillin into the fistula (500 units per cubie centimeter) every three 
shoulds should be carried out. It was felt that he might get sequestration of 
the tooth germ which could be felt with a probe, or that the tooth germ might 
have to be excised later. On June 14 he received 80,000 units of penicillin intra- 
muscularly, and the parenteral therapy, with the same dosage, combined with the 
local injections was continued each Gay until June 20. 

A culture taken from the drainage on June 16, showed abundant Staphylo- 
coccus aureus and few beta hemolytic streptococci. A culture of the left naris 
was negative for beta hemolytic streptococci. 

The intramuscular injections of penicillin were discontinued on June 20, but 
irrigations of the sinus tract were continued, and reduced to four each day. On 
June 25, the soft tissue swelling over the left maxilla had receded greatly and 
it became much more difficult to insert the blunt needle into the sinus tract for 
injecting the penicillin, and less purulent material was coming from the patient’s 
nose. 

The roentgenologist at the Eye and Ear Infirmary, on June 28, felt that 
newly taken x-rays showed no further bony destruction. He pointed out some 
destruction in the maxilla where it joins the nose, but did not see any visible 
involvement of any tooth germ. 

On July 3, the patient had a normal mucosa which indicated healing 
of the sinus tract, and it was felt inadvisable to interfere with the tooth buds 
at this time. The nose and throat cultures were negative for beta hemolytic 
streptococci and pneumococci. Staphylococcus albus predominated in the nose 
culture. By July 5, he was afebrile. The patient was discharged relieved on 
July 19, 1944. 
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Case 55 
Chronic Osteomyelitis of the Mandibular Ramus Treated With Penicillin 


A. A. (No. 436989), a 39-year-old man, was first seen on Feb. 7, 1944, be- 
cause of an apparent osteomyelitis of the right mandible. 

About a year ago the patient began to feel fatigued and listless. He was 
easily irritated, and had trouble sleeping. His general malaise continued 
until warm weather arrived, at which time he began to feel a little better. How- 
ever, through June and early July of 1943, he lost about 20 pounds. He went to 
his local doctor, who advised him to have his upper teeth removed because of 
dental infections. This was done late in July, 1943, but he continued to be 
in poor health. He was finally advised by his company physician to take a 
vacation. By the end of August while still on his vacation, he was feeling 
better until he awoke one morning, after several days of overactivity, with the 
right side of his face swollen. It was not painful, and the swelling decreased 
after two days, only to recur again with pain. He returned home, where the 
pain and swelling increased. His condition was diagnosed as mumps by both 
his local doctor and the company doctor, and he was told to go to bed. A day 
or so later he ‘‘went out of his head’’ for a few hours, and his local doctor ad- 
vised hospitalization at a near-by hospital. Four days after entiry there ‘‘an 
abscess opened up”’ inside his mouth in the mucobueeal fold outside the alveolar 
ridge of the upper jaw, and continued to drain. He was started on sulfonamides, 
which were given for a period of two weeks, while flaxseed poultices were applied 
to the swollen area. Eleven days after entry his temperature returned to normal 
and the swelling decreased. He was sent home where he was kept in bed, but 
about two weeks later his face began to swell again, and three weeks after his 
hospital discharge ‘‘another abscess broke’’ and continued to drain into his 
mouth. Sulfonamides were again started, and continued for another two weeks. 
X-rays of his jaw were taken which showed ‘‘nothing.’’ About a week later 
more x-rays were taken, and the patient was advised to have a sequestrectomy, 
which was performed on Oct. 12, 1943. After two weeks he returned home im- 
proved, only to have his face swell up again about three weeks later. This time 
the ‘‘abscess’’ was drained externally, and a tube was left in the wound for ten 
days. This wound had been draining ever since. Periodic x-rays had been taken 
since his first operation, which revealed nothing new. Another two weeks’ 
course of sulfonamides was given late in January, and finally he was advised to 
come to the Massachusetts General Hospital where he was seen in the Outpatient 
Department. Arrangements were made for his early entry into the House for 
further treatment. 

On examination the patient presented a swelling in the parotid region with 
a draining sinus at the angle of the mandible (Fig. 248). The right side of the 
face was swollen and tender to touch; he could not open his mouth more than 
34 inch. In addition, the physical examination revealed expiratory ‘‘purring”’ 
rales over the whole lung field, a soft blowing systolic murmur, and a few rare 
extrasystoles. 

X-rays of the jaw taken on February 7 showed ‘‘an irregular fragment 
of bone lying close to the ascending ramus of the mandible, and an area of 
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rarefaction in the mandible at the mandibular notch. The findings could well be 
due to osteomyelitis of a rather chronic type.’’ 

A probe was inserted into the fistula, and x-rays were again taken of the 
right jaw. The report stated that ‘‘the probe extends along the lateral margin 
of the right mandible in the direction of rather dense bone (Fig. 249). This 
dense bone has the appearance of a sequestrum or partially destroyed cortical 
bone of the ascending ramus. The findings are consistent with osteomyelitis 
connected to the outside by a sinus tract.’’ 

A culture was taken which showed a growth of Staphylococcus albus, 
sensitive to penicillin. Penicillin was applied for and received. Intramuscular 
injections of 2 ¢.c., containing 5,000 units per cubie centimeter, were started 
and continued every three hours. 


Fig. 248.—Fistula with pus discharging. 


The patient was admitted to the House on February 15. His white blood 
count was 7,000 and his red blood count was 4,600,000. On February 17 the 
usual preoperative medication was given, and under pentothal sodium in- 
travenous anesthesia an incision was made at the lower border of the mandible 
at the site of the fistula. Some white appearing pus was evacuated while pres- 
sure was applied over the ramus. The submaxillary space was inspected, and 
there was no abscess there. A Kelly foreeps was inserted into the fistula, ap- 
proximately as far as the mandibular notch, and the fistulous tract was dilated 
by opening it. A Dakin tube was then placed as far up as the mandibular 
notch, where it could be felt underneath the skin, and was attached at the in- 
cision by means of a silk suture, after which the incision was plugged with 
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sterile gauze (Fig. 250). The tube was passed underneath the chin to the other 
side where it was fastened to the cheek with adhesive tape for local applica- 
tion of penicillin in a solution of 500 units to 1 ¢.c. The penicillin was injected 
every three or four hours. In addition the intramuscular injections were con- 


tinued. 
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Fig. 249.—X-ray with probe inserted into fistula to the mandibular notch. 


On February 18, the first postoperative day, his condition was good. The 
incised area was slightly swollen, and his temperature rose to 100.3° F. The 
culture report taken from drained pus on February 19 showed Staphylococcus 
albus, nonhemolytie streptococcus, and a weak growth of Staphylococcus aureus. 
On February 21 the patient had an area of induration extending from the angle 
of the right mandible to the zygoma on the same side. On this morning he 
could not move his jaw because of trismus. The culture taken on this day re- 
vealed Staphylococcus albus and nonhemolytie streptococcus. The next day his 
condition was improved, and only mucoid discharge was present. The culture 
taken on February 24 still showed Staphylococcus albus and nonhemolytie 
streptococcus. On February 26 he received a transfusion of 500 ¢.c. whole 
blood. He had another x-ray taken the next day which showed clearly a 
sequestrum near the mandibular notch (Fig. 251). On March 1 he was seen at 
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Osteomyelitis Rounds, where it was advised that a sequestrectomy be done. In 
preparation for the operation the patient received another transfusion -of 500 
¢.c. whole blood. 


Fig. 250.—Dakin tube inserted into fistula and sutured to skin. Gauze is packed around the 
tube to prevent the penicilin from escaping. 


Fig. 251.—Lateral x-ray with probe inserted showing a sequestrum below the mandibular notch. 


The operation was performed with the usual preoperative medication, under 
intravenous pentothal sodium anesthesia. A vertical incision was made in front 
of the ear, extending downward as far as the attachment of the lobe. The sub- 
cutaneous tissue was divided, and the transverse facial artery cut and tied. The 
neck of the condyle and the ramus was exposed to the mandibular notch. Here 
the sequestrum could be felt moving around. It was grasped with a small 
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Kelly forceps, cut away from some muscular attachment, and removed through 
the incision (Fig. 252). The Dakin tube was then reinserted into the fistula at 
the angle of the jaw in order to continue the local injections of penicillin into 
the affected area. The incision in front of the ear was closed, after placing 
sulfanilamide powder into the wound. A subeutieular suture was used. The 
postoperative x-ray is shown in Fig. 253. 

After the operation, during which he received 1 Gm. of pentothal sodium, 
he was unconscious for seven or eight hours and was violently active for a half 
hour, requiring restraints. His blood pressure and respiration were constant. 

On the first postoperative day he had another transfusion of 500 ¢.c. whole 
blood. On the second postoperative day, the temperature chart was flat, and he 
was comfortable. The incision was apparently healing well. Cultures taken on 
the third postoperative day showed no growth. The Dakin tube was removed 
and penicillin discontinued on the fifth day after the second operation and the 
twenty-first day after beginning the treatment. 

On March 10 some swelling was noticed at the site of the incision in front 
of the ear, and it was felt that this should be incised and drained. The usual 
preoperative medication was given, and under nitrous oxide and oxygen anes- 
thesia an opening was made at the lower end of the incision in front of the 
ear. Pus was encountered. The fistulous tract was enlarged with a small Kelly 
forceps, and a short Dakin tube inserted for local penicillin treatment after a 
culture had been taken. He was again placed on intramuscular injections of 
penicillin. The aerobie culture showed no growth, and the anaerobie culture 
showed diphtheroids. The Dakin tube was taken out on March 12, when the 
dressing was changed. A rubber dam drain was inserted instead, and injections 
of penicillin were continued by means of a syringe. The patient was com- 
fortable, and the swelling was considerably reduced, although the incision was 
still draining some pus. The suture and rubber dam drain were removed on 
March 15, when the wound was irrigated with zephiran. 

By March 20 he was feeling much better and his mouth could be opened 
wider. There was practically no discharge, and the swelling was almost gone. 
The patient was instructed in exercises to stimulate jaw action. He was given 
a transfusion of 250 e.c. whole blood on Mareh 18, and again on Mareh 23. On 
March 23 he was discharged, to be followed in the Outpatient Department. 

He remained very comfortable, but occasionally there was some mucoid 
discharge from the fistula at the angle of the jaw. On April 6 he again had a 
slight flare-up accompanied by some swelling of the face and some discharge. A 
culture was taken on April 6, and the bacteriologist reported that there was a 
filament present which, on further culture, was thought to be due to fungus 
actinomycoses. A culture made from a small amount of pus taken from the 
jaw on April 11 showed Staphylococcus albus, but there were no sulfur granules 
found. The fistula was then irrigated with zephiran for several days, after which 
the patient was asymptomatic. He was advised to return to work. 

The patient kept having swellings, however, and when he was seen on 
June 9 an x-ray was taken which showed another sequestrum of the ramus, 
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below the mandibular notch (Fig. 254). He was again admitted to the House 
for a sequestrectomy. 

On July 18, under nitrous oxide, oxygen, and ether anesthesia, and with the 
usual preoperative medication, an intraoral incision was made in the mucosa on 
the anterior border of the ramus. The periosteum was incised, and the masseter 
muscle retracted. Probing by means of a bone file disclosed a loose fragment 
which was removed. There was very little evidence of infection or inflamma- 


3.—Lateral x-ray showing mandible after the sequestrum was removed. The two white 
points are the leads holding the subcuticular suture. 
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tion. A boric strip was inserted into this incision, and after dilating the fistula 
extending from the angle of the jaw to this area, a Dakin tube was inserted into 
it as far as the place where the sequestrum had formed. 

The bacteriologic examination showed abundant Staphylococcus aureus, 
the growth of which was inhibited by 0.02 units of penicillin per cubic centi- 
meter, growth occurring with a dilution of 0.006 units of penicillin per cubic 


centimeter. 


Fig. 254.—Lateral x-ray showing a new sequestrum on the outer side of the mandible below the 
mandibular notch. 


The patient was again put on penicillin intramuscular injections (96,000 
units per day) given every three hours. In addition, local injections were given 
in a dilution of 500 units per cubic centimeter through the Dakin tube. The 
postoperative trismus and swelling subsided rapidly. A new bacteriologic exam- 
ination on July 24 showed moderate Staphylococcus aureus. The intraoral 
drain was removed on the second postoperative day, and the Dakin tube was re- 
moved on the seventh postoperative day. Penicillin was then injected by means 
of a cannula. 

Penicillin therapy was discontinued on August 7, and the patient was dis- 
charged from the House on the same day, relieved. 


Case 56 
Osteomyelitis Associated With Syphilis 
P. L. (No. 439835), a 50-year-old man, came to the Emergency Ward on 
Mareh 11, 1944, with osteomyelitis of the right maxilla in the euspid region. 
Three weeks before, he had a slight swelling in the mucous fold in the 
region of the right upper cuspid. The central incisor was sore to percussion and 


so loose that it was removed without anesthesia. After two days there was a 
purulent discharge from the alveolus, and the lateral incisor was removed, it also 
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being quite loose. X-rays at this time showed slight disintegration of bone, but 


no circumscribed area. Dressings were placed in the alveoli of the missing teeth, 
but there continued to be a heavy purulent discharge. The swelling recurred, 
and an incision was made about eight days after the removal of the central 
incisor. lIodoform drains were placed and changed daily with irrigations. There 
had been no change in the amount of heavy frank pus discharge since. On the 
contrary it increased, with swelling occurring on the palate in the midline. This 
area was also incised and drained. Two Kahn serologic tests had been made 
recently, which were reported to be positive. It was obvious that the patient 
had unsuspected syphilis at the time of his dental extractions, and, therefore, 
he was referred to this hospital. The condition at this time is shown in Fig. 


255. 


Fig. 255.—Pus (P) discharge from fistula in the edentulous part of the upper jaw. 


The Dental Department felt that the osteomyelitis probably would not 
respond until the syphilitic condition was treated. Loeal treatment with warm 
hydrogen peroxide rinses was advised, however, and applications of 2 per cent 
gentian violet painted on the gingiva were prescribed. 

The history disclosed that he had had a chancre in 1917 for which he had 
inadequate treatment. In 1930, he complained of blurring vision and stagger- 
ing. His pupils were uneven and irregular. The Romberg sign was negative. 
The spinal fluid cells were 92, and the gold solution was 1122110000. He received 
treatment during 1930 and 1931 but had had no treatment since. 
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Examination on April 22, 1944, disclosed that his pupils were fixed to the 
light, and that the spinal fluid gold solution was 5555522100. The impression 
was that he had very early tabes and questionable paresis. In addition, many 
asthmatic rales over the chest were heard, resulting from recent bronchitis; he 
had a Grade 1 systolic murmur, heard best over the apex. A moderate left 
direct hernia was discovered. Bismuth treatment was recommended. 

X-rays of the skull were made on April 25. Those from the Waters 
position showed probable pus in the left antrum. The right antrum appeared 
clear. There appeared to be a perforation extending from the incisor area into 
the right antrum, but this was not definite. 

He was admitted to the House on May 11, 1944, for treatment of his osteo- 
myelitis. X-rays of the jaw taken on the day of admission showed what ap- 
peared to be a defect in the anterior portion of the maxilla, with resorption of 


bone about the margin (Fig. 256). 


Fig. 256.—X-ray showing osteomyelitis of maxilla. 


He was given sulfadiazine therapy, 2 Gm. to start and 1 Gm. every four 
hours. On May 12 after the usual preoperative medication, under nitrous oxide, 
oxygen, and ether anesthesia, a saucerization and sequestrectomy was performed. 
An incision was made on the alveolar ridge of the upper jaw extending an- 
teriorly from the midline to the molar region. The incision at each extremity 
was extended upwards on the outer part of the jaw. When the mucoperiosteal 
flap was detached from the bone and retracted, a sequestrum came into view 
which seemed to be completely separated from the bone and showed dark dis- 
coloration. This was taken to be due to the bismuth injections which the 
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patient had had. A second sequestrum was located in the anterior part of the 
maxilla and removed also. After this, sulfanilamide powder was dusted into the 
wound and a boric strip inserted into the cavity in the bone. 

The postoperative course was uneventful, and the patient was discharged 
on the third postoperative day, May 15, to be followed in the Outpatient De- 
partment. On May 17 the pack was removed, the cavity irrigated with Dobell’s 
solution and lightly packed with borated iodotorm strips. 

The pack was changed and the wound irrigated on May 19, 24, and June 7. 
On June 21 the wound was filling with granulation ‘issue. 


Ill. FRACTURES OF THE JAWS 

Of the fractures seen in the first half of 1944, suitable cases were again 
selected for treatment with some of the methods developed recently. The use 
of internal wiring fixation to immobilize a section of the maxilla is illustrated 
in Case 57. This is a new application of a method described recently for im- 
mobilization of the mandible (Thoma, 1943). Internal wiring fixation, con- 
demned for mandibular fractures by many writers on this subject, has been used 
again in a number of instances because it gave satisfactory results in cases 
reported in Massachusetts General Hospital Number II. We had oceasion to re- 
move the wires used for fixation of the ramus fracture (Case 46) and the com- 
minuted fracture (Case 30), because we feared that they might cause irritation 
when the patient was given dentures. We found the wires as clean and shiny 
as when they were inserted; they were covered by connective tissue, and there 
was no evidence of irritation or inflammation present. After removal, the 
wounds healed by first intention. We believe these good results with interosseous 
wiring are due to two factors: first, the use of stainless steel which appeared to 
be biologically inert; and second, the fact that the wire is used only to retain 
the fragments in the reduced position so that they cannot be displaced by 
musele pull, and not for fixation of the fracture. In every ease the mandible 
was, in addition, immobilized by intermaxillary ligation or the use of a splint. 

Many condylar fractures were seen during the period covered by this re- 
port; the incidence was 40 per cent of all mandibular fractures; 3 patients 
presented bilateral fractures, 5 patients unilateral ones, of which 4 were on the 
left, 1 on the right; 5 were in men and 3 in women. Since the experiments with 
closed reduction, with intraoral and external traction, did not bring forth a 
method by which the overriding at the neck of the condyle could be overcome, a 
method to be described in a special communication was developed, by whicin 
the fracture can be accurately reduced and fixed by internal wiring. Two of 
five cases treated by this method will be described. Some condylar fractures 
are complicated by dislocation. A new application of skeletal fixation, useful 
to immobilize the condyle after the dislocation has been reduced, will be de- 
scribed. The patient presenting the fracture dislocation was treated before the 
internal wiring method had been developed. Today we would use, in addition, 
an interosseous wire to fix the fracture of the condylar neck. In one patient 
(Case 60) the condyle was wired on one side, and excised on the other because 
it was dislocated and comminuted. The last case presented is a fracture com- 
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plicated by osteomyelitis, which was successfully treated by means of skeletal 
fixation and penicillin therapy. The patient made an uneventful recovery, with 
clinical union oceurring in the length of time usually consumed for the healing 
of a simple fracture. 


Case 57 
Pathologic Fracture of Maxilla Complicated by Cyst 


H. R. (No. 446560), a 31-year-old man, presented himself at the Dental Out- 
patient Department on May 1, complaining of a loose, painless mobility of a 
fragment of the maxilla extending from cuspid to euspid. 


Ten days before, he had been in an automobile accident in which his ankle, 
anterior chest, and face were injured. A fractured fibula was diagnosed at an 
outside hospital, and his leg was put in a plaster east. The blow on the face 
loosened the two left upper incisors. There had been no bleeding from the 
mouth. 

The physical examination revealed a slight enlargement over the left sterno- 
elavicular joint. There was a grade 2 systolic murmur heard at the apex, 
tricuspid, and pulmonie areas. He said that he had been classified 4 by the 
Army because of ‘‘moderate neurocirculatory asthenia.’’ 


Fig. 257.—Dental films showing a fracture over the apices of the maxillary incisors and an 
adjacent cyst (C). 


X-rays taken on May 1 showed a cyst on the left, posterior to the second 
incisor in the premolar area, and a fracture extending over the apices of the 


incisors and into an abscess about the right canine tooth (Fig. 257). He was 
given a House admission, on May 4, for reduction of the fracture. 

On May 5, after the usual preoperative medication, the patient was given 
nitrous oxide, oxygen, and ether anesthesia for excision of the evst and wiring 
of the fracture. The mucosa over the cyst was incised and the mucoperiosteum 
retracted. After removing some bone the cyst membrane was exposed, which 
could be detached and removed in one piece. On the right side the infected, 
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Fig. 258.—Arch wire placed external to the dental arch. The steel wires pulled through 
the margin of the pyriform aperture of the nose and looped around the arch wire (arrows) are 
holding the segment up. 


Fig. 259.—X-ray showing wires from pyriform aperture to the arch wire (arrows). 
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decayed canine tooth was removed. The fractured segment of the upper jaw 
now contained four teeth, and although the fracture extended very close to the 
apices, it was thought best to retain the teeth as well as the fractured bone. In 
ease the teeth should be found nonvital later, it was felt that they could be re- 
moved better when the fracture had healed, since removal at this time would 
endanger the retention of the fragment of bone. 

It was felt that this fragment could be immobilized by internal wiring fixa- 
tion. A German silver wire was shaped to fit outside the dental arch and was 
attached to all the teeth by means of stainless steel wire. This fixed the segment 
in an anteroposterior direction, and in order to hold it in contact with the 
remainder of the upper jaw, stainless steel wires were hooked into holes drilled 
each side through the margin of the piriform aperture of the nose by means 
of incisions made in the reflection of the labial mucosa. These two wires 
were then passed beneath the mucosa so that they emerged at the gingival margin 
where they were attached to the arch wire previously described. The incisions 
were closed with silk sutures (Fig. 258). The occlusion was tested, and it was 
found that the teeth were in good apposition and alignment, and that the. frag- 
ment was firmly fixed. 

The postoperative x-ray showed the fragments well reduced and held in 
contact by an arch wire and internal wiring fixation (Fig. 259). 

The patient had an uneventful postoperative course and was discharged on 
March 8, the third postoperative day, to be followed in the Dental Clinic of 
the Outpatient Department. 

On May 10 there was slight swelling at the base of the upper lip, but there 
was no pain or discharge of pus. The four silk sutures were removed on May 
17. His mouth hygiene was poor because he was afraid of harming the ap- 
pliance. His mouth was thoroughly cleaned with the power spray. He was 
seen again on June 8. His fracture had not improved very much; the maxillary 
segment was still quite loose due to trauma caused by the lower teeth pressing in- 
to the upper ones. A splint was constructed and inserted to open his bite and 
eliminate completely intermaxillary contact in the incisor region. He was asked 
to return in two weeks. At this time the fracture had started to unite and was 
quite firm. 

Case 58 


Fractured Mandible With Displacement of Posterior Fragment 


L. O’R. (No. 438202), a 26-year-old housewife, was admitted to the House 
on Feb, 28, 1944, with a diagnosis of ‘‘ fractured mandible.”’ 

Two months before, she tripped over a rug and fell on her face, striking her 
chin. After this fall there was no tenderness or swelling. About three weeks 
ago, she again tripped and fell, striking the left side of her mandible. At that 
time she spit a little blood and suffered considerable pain, but she had no head- 
aches, no bleeding from the nose or ears. Tenderness and swelling just distal 
to the angle of the left side of the mandible developed during the next few 
hours. X-rays taken by a dentist revealed a fracture. 
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Two days later she came to the Massachusetts General Hospital Outpatient 
Department Dental Clinic where the diagnosis was confirmed by x-ray. She 
was referred to the House on February 28. 

She had little soreness or pain in the mandible at this time but suffered 
much pain in the lower left second molar tooth. There was no special impair- 
ment of the ability to move her jaw, and she could chew adequately on the 
right side. Her speech had been somewhat slurred since she suffered her fall. 

On examination, the left side of the cheek, just distal and slightly above the 
angle of the mandible, was seen to be slightly swollen. The left side of the 
tip of the chin and lip was slightly numb to tactile stimulation. The motions 
of the jaw were only slightly limited. The teeth were in very bad shape, and 
the breath was foul. The lower left second molar tooth was raised and occluded 
with the upper molar while anteriorly the bite was open. The remainder of the 
physical examination was entirely negative, except for a somewhat deformed 
left fourth finger due to a fracture received less than a year before. 


260.—X-ray showing fracture at the angle of the jaw with displacement and involved 

second molar. 

The roentgen examination revealed an oblique fracture at the angle ot 
the jaw, the posterior fragment containing a molar tooth which seemed to be 
involved by the fracture and was somewhat displaced so that the molar occluded 
while the rest of the mandible was in open position (Fig. 260). 

After the usual preoperative medication, the patient was anesthetized with 
nitrous oxide, oxygen, and ether. An incision was made at the angle of the 
jaw about 1 em. below the inferior border of the mandible. The platysma was 
divided and the external maxillary artery and vein cut and ligated. The 
periosteum was then incised and the fracture exposed. There was about 1 em. 
displacement of the ramus in an upward direction. While holding the fragments 
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with bone forceps, a hole was drilled into each about 0.5 em. away from the 
fracture and the same distance from the inferior border of the mandible. 
Through these holes a 25 gauge stainless steel wire was inserted. After reducing 
the fracture, the wire was twisted, cut, and bent into the fracture line. 


Fig. 261.—Incision is being closed by a subcuticular suture. Rubber dam drain inserted. 


Fig. 262.—Postreduction x-ray showing internal wiring fixation. 


Sulfanilamide powder was inserted, the subecutanecus tissues closed with catgut, 
and the skin with a subcuticular Kaldermic suture. A rubber dam drain was 
placed through the incision to be in contact with the fractured bone. (Fig. 261.) 

X-rays taken on March 2 showed a wired fracture in the posterior portion 
of the horizontal ramus of the mandible. There was a moth-eaten appearance 
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to the margins of the fracture line, probably caused by the extraction of the 
molar tooth. The fragments appeared to be in good position (Fig. 262). 

Her postoperative condition was good. She was put on sulfadiazine therapy, 
2 Gm. to start, and 1 Gm. every four hours until her discharge from the hos- 
pital. By March 3 the sulfadiazine level in the blood was 9.2 mg. per cent. An 
intraoral splint was constructed for additional fixation of the mandible. This 
aided in obtaining good occlusion, which was maintained with a tight Barton 
bandage. On March 8 the sutures were removed and the area painted with 
iodine. The incision appeared well healed. Strict instructions were given 
her about good oral care at home and the importance of not removing the band- 
age. She was discharged on the eighth postoperative day, after an uneventful 
hospital course, to be followed in the Outpatient Department. 

When the patient was next seen on March 13, she had removed the Barton 
bandage at home without permission. She was comfortable but uncooperative. 
She was given strict home care instructions, and the necessity of retaining the 
Barton bandage was emphasized. 


Case 59 
Compound Multiple Fracture of the Mandible 


J. M. (No. 438269), a 28-year-old housewife, was brought to the Emergency 
Ward by ambulance on Feb. 24, 1944. She was found to be suffering from a 
compound fracture of the right femur, a subtrochanterie fracture of the left 
femur, a deep laceration on the anterior surface of the left knee which laid 
open the joint, lacerations over the left eyebrow, nose, and lip, compound mul- 
tiple fractures of the mandible (Fig. 263), fracture of the left inferior pubic 
ramus, and probably a ruptured bladder. 

She had been a passenger in an automobile driven by her ‘husband and 
containing seven people. The automobile crashed into an overpass abutment 
at high speed while the driver was trying to elude the police. The patient’s 
husband, baby son, and daughter aged 7 years were killed. One son, 5 vears old, 
was injured and also brought to this hospital. Another passenger, a friend, died 
on arrival at the hospital. 

The patient did not lose consciousness after the accident. On arrival at 
the hospital, she was given a transfusion of 1,000 ¢.c. whole blood. Her name 
was immediately placed on the danger list. 

On February 25 open reduction of the right femur with plating was per- 
formed. The prevesical space was explored, and a Kirschner wire was put 
through the femur. The right leg was then put in balanced suspension traction 
and the left leg in Russell fixation. The lacerations of the face were sutured 
and temporary horizontal wiring fixation applied to the jaw. On February 25 
sulfadiazine therapy was instituted. She received 4 Gm. on the first day and 
then 1 Gm. every four hours. She also received intravenous plasma and glucose. 

The patient was seen in dental consultation; examination showed a com- 
pound fracture of the anterior part of the mandible, and a possible fracture of 
one or both mandibular condyles. The fracture in the anterior part of the 
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mandible showed considerable displacement. The bone fragments were visible 
from the outside as well as from within the mouth. Temporary fixation was 
thought to be indicated as soon as her general condition would allow. 

A eardiae consultation showed essentially regular rhythm with many extra- 
systoles and compensatory pauses. There was no sign of cardiac decompensa- 
tion. She developed pericardities, doubtless traumatic in origin, on February 
26. No extrasystoles could be heard at this time. That evening her tempera- 
ture was 101° F., pulse rate 140, and her lungs were clear. She was given an 
intravenous injection of 2,300 ¢.c. containing saline, vitamins, 5 Gm. sulfa- 
diazine, and 1 ampule of calcium lactate. The next day her temperature was 
normal. Her pulse was still rapid, but less (110) and not as foreeful. Sulfa- 
diazine was continued, 1 Gm. every four hours. 

On February 28 there was no evidence of any intracranial lesion. Plating 
of the left femur was carried out on March 6. She was put in a bilateral spica 
east. She was given a transfusion of 500 ¢.c. whole blood. The sulfadiazine level 
in her blood was reported to be 3.5 mg. per cent. 

X-rays taken on March 8 showed a fracture in the region of the symphysis 
of the mandible, and bilateral fracture of the neck of the condyles of the man- 
dible. On the left there was lateral displacement of the ascending ramus, and 
overriding of the fragments. On the right there was a fragment of bone lying 
medial to the neck of the ramus. It was felt that it might represent the head 
of the right condyle since the latter was not seen in its normal position. 
(Fig. 264.) 

For the past two days she had been running a rectal temperature of 101° 
F., and had complained of pain in the calf of the left leg. Physical examination 
showed that the lungs were clear. There was minimal pitting edema of the left 
ankle with less on the right. Homan’s sign was negative. Her urine was loaded 
with white blood cells. The diagnosis was cystitis and a question of thrombo- 
phlebitis. X-rays of the chest were interpreted as ‘‘resolving infarct of the 
right costophrenie angle.’’ 

On March 14, under local anesthesia, bilateral superficial femoral vein liga- 
tions were performed, and, at the same time, rubber band traction was applied 
to the lower jaw by means of Kazanjian buttons which were attached to both 
upper central incisors, canines, and lower first premolars and molars. The 
elastic bands, which were attached in an oblique fashion, were expected to draw 
the mandible forward and into occlusion (Fig. 265), and to correct the displace- 
ment at the line of fracture where considerable callus had already formed. Her 
oeclusion was good on March 20, when the rubber bands were changed. Her 
jaw was comfortable. 

On March 28 an open reduction of the fracture of the neck of the condyle 
on the left was performed. The patient was seen in consultation with the An- 
esthesia Department, and it was the general opinion that since she had been 
anesthetized with ether repeatedly, there would be less probability of vomiting 
postoperatively if intravenous pentothal sodium anesthesia with an _ intra- 
tracheal tube were used after induction of anesthesia. An angulated vertical 
incision was made in front of the left ear. The superficial orbital artery and 
vein were ligated and cut. The dissection was carried down to the zygomatic 
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Fig. 263.—Patient with compound multiple fracture of the mandible and lacerations ~f the face. 


Fig. 264.—Anteroposterior x-ray showing on the left a fracture of the neck of the condyle (C) 
and on the right a comminuted fracture of the condyle (@) with dislocation. 
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arch and after dividing and ligating the transverse facial artery to the mandibu- 
lar fragment, the edge could just be seen at the end of the incision limited by 
the facial nerve. The condyle was found to be displaced medially, and there 
was considerable overriding. After pushing the mandibular fragment up into 
the incision, a hole was drilled obliquely, using a protective guide to prevent 
injury to the tissue. A wire was then inserted into this hole. The fractured 
end of the condylar process was then located and, by means of a bone file and 
leverage, brought outside of the mandibular fragment. A hole was now drilled 
into the condylar fragment, through which the wire was passed (Fig. 266) and 
the ends twisted together after the fracture had been impacted. The wire was 
cut off and bent close to the fracture line. Sulfanilamide powder was dusted 
into the wound, and the subcutaneous tissues were ciosed with catgut sutures 
and the skin with a subeuticular suture, after inserting a rubber dam drain to 
prevent a hematoma from forming. A pressure pack was applied and held in 
position by an Ace bandage. 

The dressing was changed and the drain removed the next day. On March 
30 the incision looked good and was apparently healing well. She received a 
500 ¢.c. transfusion of whole blood. On April 5 the patient was comfortable 
and felt mueh better than previously. The bandage was removed and the in- 
cision was painted with flexible collodion. The suture was removed on April 6. 

On April 7, the patient was again operated upon. An open reduction of 
the right condylar fracture had been planned. After the usual preoperative 
medication and under intravenous pentothal sodium anesthesia, an angulated in- 
cision was made in front of the right ear. The subcutaneous tissue was divided. 
The orbital and transverse facial artery and vein were ligated and cut. The zygo- 
matie arch was located and the glenoid fossa was opened by incision of the eap- 
sule of the joint. The condyle was nowhere near the articular fossa, but the 
meniscus was present. The mandibular fragment could be felt in the lower part 
of the incision, and finally the condyle was located at the inner surface of the 
ramus below the mandibular notch. It had attached itself to the bone in this 
location. After detaching it, it was seen that it had been comminuted, being 
broken into three pieces. It was felt that there was little hope of getting a good 
result by retaining the condyle and placing it into position. It was therefore 
removed, after which the stump of the ramus was made smooth with rongeur 
forceps and bone files. There was considerable oozing of blood which was 
stopped with adrenalin packs. Sulfanilamide powder was placed into the cavity, 
and the subeutaneous tissue was closed with catgut stitches., A small rubber dam 
drain was inserted to prevent the formation of a hematoma. ~The skin was closed 
with a subeuticular suture. Dry sponges and a pressure bandage were applied. 
Before the patient regained consciousness, she was put in bilateral balanced 
traction suspension of both legs. Her heart rhythm was grossly irregular and 
suggestive of fibrillation. Her blood pressure was constant. An electrocardio- 
gram showed paroxysmal auricular tachycardia. Quinidine sulfate, 6 grains, 
was given. 

On April 8 her pulse rate was more regular than before. Swelling was 
present with slight bleeding and tenderness about the operative wound. The 
dressing was changed and a borated strip placed on the incision. That night 
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her temperature spiked to 102° F. Her chest was clear. 


She was still getting 
quinidine sulfate, 3 grains three times-a day. 


The heart rhythm was regular 
on April 9, at a rate of 100. There seemed to be a grade 1 moderately high- 


pitched diastolic murmur in the third left intercostal space. There were no 


Fig. 266.—Open reduction of condylar fracture on the left, Introduction of wire. 


signs of decompensation. The continuance of quinidine sulfate, 3 grains three 


times a day for a few days, was advised. Swelling was still present,at the site 
of operation, bleeding had stopped, and the patient seemed more comfortable: 


| 
Fig. 265.—Intermaxillary traction applied to Kazanjian buttons to close open-bite. oa 
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Her temperature was 101.8° F., and she had a severe headache. On April 10 
her temperature was down a little. She felt much better, and her pulse was 


regular. 
Postoperative x-rays of the jaws were taken on April 10 her temperature 


was down a little. She felt much better, and her pulse was regular. 


x-ray showing internal wiring fixation 
on the right. 


Fig. 267.——Anteroposterior on the left, condylectomy 


Fig. 268.—Lateral x-ray showing internal wiring fixation. 


Postoperative x-rays of the jaws were taken on April 11, and they showed 
the left condyle to be in good position, the right condyle removed (Figs. 267 and 


268). 
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Quinidine sulfate was discontinued on April 13, and her pulse remained 
regular at 90. April 16 she looked, sounded, and acted much better. She 
was exercising her legs in suspension. The suture in the right condylar region 
was removed on April 18. Slight tenderness was present in this area, though 
the incision was healing normally. The wires and elastics were removed from 
her teeth on April 22, and she was advised to exercise her temporomandibular 
joint, but not to eat hard foods. Mouth hygiene and tooth brushing were en- 
couraged. The function of her facial nerve was tested on May 18, and found to 
be normal on both sides. 

The patient got up on June 2 for the first time. Physiotherapy for re- 
habilitation was started on June 7. She walked for the first time on June 12 
with the aid of a walker and crutches. Her progress was slow, but she was dis- 
charged from the hospital on June 30, 1944, with satisfactory results from all 
procedures. 


Case 60 


Multiple Comminuted Mandibular Fractures, Including 
Subcondylar Fracture 

R. R. (No. 488182), a 28-year-old man, came to the Emergeney Ward on 
the morning of Feb. 21, 1944. He was referred to the Massachusetts General 
Hospital from a local hospital. On February 18, he had been in an automo- 
bile accident in which he suffered bruises and a fractured jaw. 

He presented a tender, and slightly swollen face with a few minor lacera- 
tions. X-rays, brought by the patient, revealed a bilateral mandibular fracture 
which went through the left mandible and through the right condyle. 

Examination revealed a poor state of oral hygiene with many badly de- 
cayed teeth. The gingival tissues were highly inflamed, and he appeared to 
have a mild form of Vincent’s stomatitis. Movement, crepitus, and pain were 
experienced upon manipulation of the jaw. 

X-ray examination of the jaws on February 21 showed a comminuted frae- 
ture of the left mandible in the area of the mental foramen, with the teeth in 
this area involved and one being displaced (Fig. 270), and also a complete 
transverse fracture of the base of the neck of the condyle on the right. The 
condyle itself remained in the temporomandibular joint, but the neck of the 
condyle was displaced inward (Fig. 272). In the lateral view, there was con- 
siderable angulation between the ramus and the fractured condylar process of 
the jaw (Fig. 276). 

On February 24 an open reduction of the compound comminuted fracture of 
the mandible was performed, using endotracheal nitrous oxide, oxygen, and 
ether anesthesia. The usual preoperative medication was given. Four half pins 
were inserted, two on the right side of the chin, and the other two in the middle 
of the horizontal ramus of the mandible near the inferior border. Next, an in- 
traoral incision was made to locate the displaced tooth, which was found to be a 
premolar. It was located on the outer aspect of the mandible beneath the 
periosteum and was removed. Careful inspection of the fracture showed that 
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Fig. 269.—Frac-Sure appliance used for fixation of comminuted mandibular fracture. 


Fig. 270.—X-ray of comminuted mandibular fracture before reduction. 


Fig. 271.—X-ray of mandibular fracture after reduction showing circumferential wire 
(A) and skeletal fixation. 
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Fig. 272.—X-ray showing fracture through the neck of the condyle on the right with medial 
displacement. 


Fig. 273.—Wire inserted after reduction of the fracture and twisting of the wire with a wire 
twister (B). 
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there were at least five fragments. It was decided to gather these together by 
a circumferential wire. An incision was made below the mandible, and a stain- 
less steel wire, 25 gauge, was inserted and tightened over the alveolar process 
to include all the fragments. The main fracture was thus reduced, after which 
the cross bars of the Frac-Sure appliance were attached to the half pins and 
the fracture immobilized (Fig. 269). Postoperative x-rays showed the position 
and alignment of the fracture to be satisfactory (Fig. 271). 

On February 29 an open reduction of the condylar fracture was performed. 
After the usual preoperative medication, with nitrous oxide, oxygen, and ether 
anesthesia given through an endotracheal tube inserted through the nose, an 
angulated vertical incision was made in front of the right ear, extending as 
far as the attachment of the lobe. The subcutaneous tissue was divided, the 
orbital and transverse facial arteries and veins ligated and cut. There was con- 
siderable bleeding due to edema; several smaller vessels were tied. The neck 
of the condyle was located and dissected free from the surrounding tissue. It 
was displaced medially. An assistant then pressed the angle of the jaw upward, 
and with considerable effort the mandibular fragment was brought into view at 
the lower edeg of the incision, which could not be extended because of the facial 
nerve. A hole was drilled from the outer aspect of this fragment into the center 
of the fracture surface, and into this hole a 25 gauge stainless steel wire was in- 
serted. By means of a bone file the condyle was brought over the mandibular 
fragment into external displacement, after which a hole was drilled from the 
outer surface of this piece of bone to the center of its fractured surface. The 
wire in the mandibular fragment was then drawn through this hole by means of 
a looped wire passed through the hole to the fracture surface. The fracture was 
reduced and impacted, when the wire could be twisted for fixation with the wire 
twisters (Fig. 273). After the wire was cut, it was turned over along the fraec- 
ture line (Fig. 274). Sulfanilamide powder was inserted into the wound. The 
subeutaneous tissue was closed with catgut, and the skin with interrupted 
Kaldermie sutures. A rubber dam drain was inserted into the fracture area 
between two of the stitches to take care of bleeding (Fig. 275). <A pressure 
bandage was applied to the side of the face. 

Postreduction x-rays showed the condylar fragment to be in good position 
when viewed from an anteroposterior projection (Fig. 278). In the lateral 
projection there seemed to be some angulation of the fragments (Fig. 277). 
This, however, was due to the fact that the x-ray was taken before the jaw was 
immobilized with the teeth in occlusion. 

Sulfadiazine therapy was continued until the patient’s discharge from 
the hospital. On March 6 the sulfadiazine level of the blood was 5.4 mg. per 
cent. On March 2 there was a discharge from the inferior border of the mandible 
at the site of the comminuted fracture. <A bacteriologic culture on the same 
day, made from this discharge, showed the presence of moderate Staphylococcus 
aureus, and nonhemolytie streptococcus. The right cheek was somewhat swollen. 
An intraoral splint was constructed and placed into the mouth, and a Barton 
bandage with rubber band traction applied. The splint brought the teeth into 
good occlusion. The immobilization of the mandible used to supplement the fixa- 
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Fig. 275.—Incision closed by interrupted sutures. Note the rubber dam drain to take care 
of bleeding. 
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tion of the condylar fracture had a beneficial effect on the infection ; the discharge 
decreased noticeably. The splint and the cireumferential wire were removed on 
March 16, twenty days after they were inserted, and the patient was sent home, 
to be followed in the Outpatient Department. He was given instruction in 


Fig. 276. Fig. 277. 
Fig. 276.—Lateral jaw before reduction. 
Fig. 277.—Lateral jaw after internal wiring fixation with mouth open. 


Fig. 278.—Anteroposterior x-ray showing reduction of fracture and internal wiring fixation. 


home care and oral hygiene. The half pins used for skeletal fixation were re- 
moved in the Outpatient Department on March 29. X-rays taken at this time 
showed some resorption anterior to the fracture line, and there appeared to be 
‘numerous areas of rarefaction consistent with osteomyelitis. The position of the 
fragments, however, appeared to be good. Clinically, the fractured bone was 
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firm, and there was no evidence of infection. The patient had satisfactory 


function of the jaw; both hinge and lateral motion were good. He had some 
paresis of the right eye due to injury of the zygomatie branch of the facial 
nerve. When seen again on April 26, this condition had considerably im- “ie 
proved. The patient was discharged permanently on April 26. bts 


Case 61 
Multiple Mandibular Fractures Including Subcondylar Fractures 


P. B. (No. 4385576), a 17-year-old boy, was brought to the Emergency Ward 


on Feb. 4, 1944, suffering from facial lacerations, multiple fractures, and early 2 a 
traumatic shock. 

The night before, he had suffered a severe automobile accident in which a eS 


sailor companion was killed. Details of the accident were not known. He was 
taken to a local hospital where two compound fractures of the right leg, com- 
minuted skull fracture, and multiple abrasions were found. He was then 


brought to this hospital, where he was found to be responsive to direct com- < 
mands and to his name, but unable to converse. vi 
On examination, his skin was moist and cool. His head was bandaged r . 
above the level of the mouth, his right leg was in a Thomas splint, and there were | 
multiple abrasions about his head, mouth, and upper body. The heart rate ; 
was rapid and strong; there was a sinus arrhythmia, and a grade 2 systolic 
murmur. His blood pressure varied from 90/60 to 110/70. The rest of the ; 
physical examination was negative. A 
X-rays showed fracture of the mandible. There were also transverse frac- My, 
tures through the middle of the tibia and fibula with 2.5 em. overriding. 4 


He was given two units of plasma, a blood transfusion, and intravenous 
sodium sulfadiazine, then taken to the operating room where, under spinal an- 
esthesia, an open reduction and bone plating of his fractured tibia was carried 


out. He was transferred to the neurosurgical service because of his head in- 
juries. Also, on February 4, under endotracheal nitrous oxide, oxygen, and 
ether anesthesia, débridement and suture of the lacerated scalp was carried 
out (Fig. 279). There was no evidence of any fracture of the skull in the an- 
terior half, nor in the region of the frontal sinuses. The patient withstood 
the procedure well. Temporary reduction of the mandibular fracture by 
means of horizontal wiring was carried out later when the patient was returned 


to his room. 

X-rays of the jaw taken on February 5 showed fractures of the necks 
of both mandibular condyles with considerable displacement of the fragments 
(Fig. 282). There was also a fracture of the anterior portion of the horizontal 
ramus of the mandible on the right. These fragments were held in fairly good 
position by the temporary wires. , 

On February 8, when the sulfadiazine level in the blood was 8.7 mg. per 
cent, external fixation of the fractured jaw was carried out with the usual pre- 
operative medication and local anesthesia. A double mandibular block was made 
and the subcutaneous tissue on the outer surface of the mandible was infiltrated. 
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Fig. 280.—Temporary fixation of mandibular fractures with Frac-Sure appliance. 
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Two pins were then inserted into each fragment lateral to the chin, and cross- 
bars of the Frac-Sure appliance attached to them. The incisions were painted 
with collodion. The wires previously applied for temporary intraoral reduc- 
tion were then removed. The left first mandibular incisor was extracted because 
it extended into the fracture line. The fractures were reduced by direct ma- 
nipulation, after which a connecting bar was passed through the two connecting 
links to complete the previously described appliance (Fig. 280). A dressing 
was applied around the pins. 

Jelenko splints were next applied to both the upper and lower dental arches 
by means of stainless steel wire passed around the teeth. Strong intermaxillary 
elastics were attached to the lugs on these splints in such a manner that the 
mandible was pulled forward (Fig. 281). It was hoped that normal occlusion 
would be established by this method within forty-eight hours, when the bilateral 
fractures of the mandibular condyles, especially the dislocation fractures, could 
be reduced. 


Fig. 281.—Elastic traction applied to close open-bite. 


Postoperatively, his general condition was very good. On February 9 his 
occlusion was slowly being established. By February 11 the occlusion was about 
normal. X-rays showed that the fracture through the central portion of the 
mandible was in good position. The patient complained of a toothache on Feb- 
ruary 12. Since interference with the rubber band traction was not advisable 
at that time, he was given codeine and aspirin for pain, and it was planned to 
take care of the tooth just before permanent intermaxillary ligation was insti- 
tuted in conjunction with the reduction of the condylar fractures. The sulfa- 
diazine level at this time was 7.8 mg. per cent. 
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The second operation was performed on February 15. The plan was to re- 
duce the fracture dislocation on the left and fix it by means of the Frac-Sure 
appliance, as shown in Fig. 283, hoping that with the occlusion re-established 
the right condylar fracture would be in sufficiently good position to take care 
of itself. After the usual preoperative medication, endotracheal nitrous oxide 
oxygen, and ether anesthesia was induced for open reduction of the fracture 
dislocation of the left condyle. A vertical angulated incision was made in front 
of the left ear. The superficial orbital artery and vein were divided and tied, 
‘after which the subcutaneous tissue was incised and the zygomatic arch exposed 
in the region of the mandibular joint. Dissecting in the anterior direction, the 
eminentia articularis was also exposed by detaching the posterior end of the 
masseter muscle. The transverse facial artery was then divided and tied, after 
which the condyle was located, deep in the wound, and elevated into the field of 


Fig. 282.—Bilateral fracture of the condyles with medial dislocation. 


operation. It was held with bone forceps in order to drill a hole just at the 
junction of the condylar head and neck. A half pin was then inserted into 
this hole. Another hole was drilled into the eminentia articularis. The drill 
was directed in a posterior and superior direction, and here a half pin was in- 
serted through a stab incision in the skin, under direct vision. Both pins were 
tested and found firmly embedded. The dislocation was then reduced by 
placing the condyle into the glenoid fossa and impacting it against the mandibu- 
lar fragment, after which a crossbar was applied to the pins with Frae-Sure 
links, and made fast. It was not possible to expose the mandibular fragment, 
because the facial nerve prevented the incision from being carried further 
down, and wiring of the fracture, therefore, was not attempted. After placing 
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sulfanilamide powder into the wound, the capsu'e of the joint was sutured 
with chromic catgut. Next, the subcutaneous tissue was sutured, and finally 
the skin was closed by a subeuticular suture, allowing the pin in the condyle 
to protrude through a small vertical extension from the first incision (Fig. 284). 
Tincture of benzoin was placed on the wound and around the pins, and a pres- 
sure bandage applied. 

The Jelenko arches, which, had become loose on the right side, were re- 
attached to the teeth, after which a small wedge was placed between the molars 


on each side. Elastics were applied to cause traction in an anterior direction 
and to close the open-bite in the incisor region for the purpose of overcoming, 
if possible, any overriding at the condylar fracture on the right (Fig. 281). 


Fig. 283.—Skull tke inserted in the eminentia 

Postoperative recovery was good, and on February 19 he was discharged 
with instructions for strict home care, to be followed in the Outpatient Depart- 
ment. On February 25 he appeared comfortable but uneooperative. He had 
removed the anterior rubber bands. However, x-rays showed no apparent 
change in positioning of the fractures. The rubber band traction was reapplied, 
and the dressing changed around the pins. He was given strict instructions 
to leave the appliances alone. The two half pins in the condyle and eminentia 
articularis were removed on March 8. There was a slight amount of stringy 
seepage from the perforations in the skin after the pins were removed. The pin 
holes, therefore, were irrigated with zephiran. By Mareh 15 the mandibular 
fracture was tested after loosening the nuts of the Frac-Sure applianee. It 
seemed to be firm so that the skeletal fixation could he removed also. The pin 


@ tz 
an 
< 
d 
4 
7 


630 Kurt H. Thoma, Nicholas Cascario, Jr., and Frank J. Bacevicz 


holes were treated with zephiran. The occlusion was not as good as expected, 
because the patient removed the rubber bands while under treatment. 

His teeth were ground on March 29, and the upper and lower left pre- 
molar extracted with local anesthesia to improve the occlusion and to close the 


Se 


Fig. 284.—Patient with two pins inserted and the condyle immobilized with Frac-Sure appliance. 


Fig. 285.—Postreduction x-ray showing on the right an unreduced dislocation; on the left a 
reduced dislocation of the condyles (C). 

bite. The patient said, when he was seen on May 19, that two small pieces of 

bone had been discharged from the right mandible, but there was no evidence 

of swelling or osteomyelitis. He was permanently discharged on May 24, after 

follow-up x-rays were taken. These showed good position of the condyle on the 
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left which was reduced by open operation, while on the right, which was not 
treated, the fracture had healed also but the condyle had remained in dislocated 
position (Fig. 285). 
Case 62 
Mandibular Fracture With Osteomyelitis 


J. W. (No. 440883), a 67-year-old man, was admitted to the hospital on 
March 11, 1944, with a diagnosis of a fractured right mandible complicated by 
osteomyelitis. 

Nine weeks before admission, this man stubbed his toe, fell, and hit his 
chin on a curbstone. In this manner the mandible was fractured and a tooth 
knocked out. His jaw had been immobilized with an intraoral mandibular 
splint and a Winter appliance on the maxillary teeth, combined with inter- 
maxillary ligation. 

On examination of the patient, a somewhat tender swelling was found at 
the angle of the jaw on the right, with a fistula discharging pus. The oeclu- 
sion was apparently good. Physical examination of the patient showed him to 
he in good general health. 


Fig. 286.—Fracture previously treated with a splint depressing the molar in the posterior frag- 
ment with osteomyelitis. 

X-ray examination showed an ununited fracture with osteomyelitis in the 
fracture line and a large sequestrum; attached to this was the second molar, 
which apparently had been retained to control the posterior fragment by means 
of a wire extending from the splint (Fig. 286). 

Sulfadiazine therapy was instituted; 2 Gm. were given to start, then 1 
Gm. every four hours and 1 dram of sodium citrate with each dose. He was 
also started on vitamin therapy consisting of vitamin B complex, vitamin C, and 
vitamin ABD capsules. 

A sequestrectomy was performed on March 13, using intravenous pento- 
thal sodium anesthesia with the usual preoperative medication. An incision 
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was made about 1 em. below the angle of the jaw. A hemostat was inserted, 
and some seropurulent discharge evacuated. This was cultured. The dissection 
was continued until the bone came into view. A loose sequestrum was encoun- 
tered but it could not be drawn down. The mouth was then opened after re- 
moving the wires, and the mandibular splint was removed. The involved right 
lower molar was extracted, after which a hemostat was inserted with which the 
sequestrum could again be felt. It was necessary to break it in order to remove 
one piece from the mouth and another from the external incision. A rubber 
dam drain was placed into the abscess cavity, and sutured to the skin with two 
silk sutures. Dry dressings were applied, and the patient returned to his room 
in good condition. 

The culture taken on March 13 was reported to contain alpha hemolytic 
streptococcus, 3 plus sensitive to penicillin. The pathologic specimen presented 
a gross appearance of three irregular fragments of bone to which were attached 
a few small pieces of soft tissue. The pathologie diagnosis was chronie inflam- 
mation with osteomyelitis. 

After the operation the patient was comfortable, and the wound drained 
well. The swelling seemed to increase some in size. The white blood count on 
March 15 was 8,200. On March 16, the swelling appeared to be hard around the 
incision. The sulfadiazine level in the blood was 8 mg. per cent on March 17. By 
the next day the swelling had increased in size but still was hard; however, no 
discharge was present. He had no pain or inflammatory sensations in the area. 

X-rays of the jaw showed a small sequestrum measuring 1.7 by 0.4 em. 
remaining between the fragments at the level of the roots of the adjacent first 
molar. The position of the fragments was good except for some separation. 

A second operation was performed on March 20, again under intravenous 
pentothal sodium anesthesia, for fixation of the fracture by means of a Frac- 
Sure appliance. After the usual preparation, small stab incisions were made in 
the skin in the anterior fragment. Holes were drilled near the inferior border, 
and half pins firmly inserted. In the posterior fragment the skin incision was 
made over the posterior border of the ramus. The subcutaneous tissue was 
opened by blunt dissection down and through the periosteum. <A hole was drilled 
through the outer, but not quite through the inner cortex, and a half pin was 
firmly inserted. After this, a second incision was made over the angle of the 
jaw, and without using a drill, a pin was inserted in an oblique upward direc- 
tion. This pin also was very firm. Since the x-ray showed a small sequestrum 
left in the center of the fracture line, this was removed by enlarging the in- 
cision. The fracture was then reduced and the fragments impacted as well as 
possible. The cross links and connecting bars were attached to the pins, and 
fixation completed. Collodion was applied around the pins, and a small sponge 
was wound around each pair of pins as a dressing (Fig. 287). A rubber dam 
drain was inserted into the incision and sutured to the skin, after which a dry 
dressing was applied and held down with a piece of tape. 

Postreduction films showed some narrowing of the fracture line. The frag- 
ments were in direct contact at the lower border of the jaw. The sequestrum 
eould no longer be seen. 
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The immediate postoperative course was uneventful. There was no bleed- 
ing and little swelling of the jaw. Intraoral wire buttons were applied to the 
lower teeth to attach intermaxillary elastics to immobilize the mandible. He 
received a transfusion of 500 ¢.c. whole blood on March 23. Because he was 
comfortable the following day and the swelling had practically disappeared, 
the rubber dam drain and the two six sutures attaching it were removed. How- 
ever, his face swelled again on March 24, and there was some pus discharge 
through the incision and adjoining pin holes. The culture report from this 
discharge revealed the presence of alpha hemolytic streptococcus and coagulum 
positive Staphylococcus aureus. The staphylococcus strain was penicillin sensi- 
tive. On March 29 sulfadiazine therapy was discontinued and penicillin therapy 
was instituted instead. He was given 2 ¢.c. of a solution containing 5,000 units 
in each cubic centimeter, intramuscularly, every four hours. In addition, 
penicillin, 500 units per cubic centimeter, was injected into the incision. On 
March 30 and 31, there was very little discharge found, not enough for a culture 


on either day. 


Fig. 287.—After sequestrectomy the fracture is reduced and a Frac-Sure appliance inserted. 


On April 4 when the penicillin therapy was discontinued, a total of 490,000 
units having been administered, there was only a small indurated swelling left 
with slight tenderness in the region of the pins in the anterior fragment. There 
seemed to be some callus formation in the line of fracture at the inferior border. 
The white blood count was 8,000. He was given a transfusion of 500 e.e. whole 
blood on April 5, and two days later he was discharged from the hospital. 

On May 1, an x-ray was taken which showed some callus between the frag- 
ments, and some bone resorption around the pins in the ramus. The Frae-Sure 
appliance was removed, and it was found that there was good union of the frag- 
ments. The patient was kept under observation for two more weeks, when he 
was discharged completely relieved, except for some malocclusion resulting from 
the shortening of the jaw brought about by the loss of bone in the fractured 
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area. Since all his upper teeth were bad, extraction was thought to remedy this 
condition. He was referred to his dentist to have the teeth extracted and re- 
placed by a denture that will occlude properly with the mandibular teeth. 


IV. ANKYLOSIS AND FALSE ANKYLOSIS 
False ankylosis is generally temporary in nature due to inflammatory tris- 
mus of the masseter or internal pterygoid muscles. However, we have seen two 


patients in the clinic, one with ankylosis of five and one-half months, and the 
other of three weeks’ duration. Both followed multiple injections for mandibular 
nerve block with a local anesthetic. 

We have also seen a case of false ankylosis of an entirely different nature. 
It was caused by a fibrous adhesion connecting the upper to the lower jaw, which 
prevented opening the mouth (Fig. 258). 


Fig. 288.—False ankylosis due to adhesion between upper and lower jaw. 


In true ankylosis the mobility of the jaw is decreased or absent because of 
fibrous or bony union occurring between the condyle and the glenoid fossa. The 
condition may be of traumatic origin, birth trauma from injury by means of 
the forceps used in head presentations being a recognized type, and intracapsular 
fracture. A case (No. 46) reported in Volume IJ is a typical example of anky- 
losis due to birth trauma. Case 12, described in Volume J, presented an 
ankylosis and pseudoarthrosis in the site of the fractured condylar neck. Infee- 
tious arthritis is another cause; Case 13 in Volume I was due to infectious 
arthritis contracted when the patient was 56 years of age. A patient was also 
seen with bilateral ankylosis due to Marie-Striimpell disease. A good result was 
obtained by bilateral osteoarthrotomy, though the operation was made difficult 
because of the rigidity of the patient’s spine. In this volume another patient 
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is reported on who had an ankvlosis caused by arthritis. In Case 13 a good 
result was obtained, probably because the onset of the disease was at the age of 
56 when the mandible and its musculature had fully developed, while in the pa- 
tient reported here, the elevator muscles were underdeveloped and, therefore, 
resisted opening the jaw after it had been mobilized by the operation. 


Case 63 
Ankylosis of the Mandibular Joint 


M. ©. (No. 440528), a 31-vear-old woman, presented herself at the Out- 
patient Department on March 8, 1944, complaining of inability to open her jaw. 


The trouble started when she had rheumatic fever at the age of 2 vears. 
The disease affected many of her joints, and an abscess formed in the back of 
her neck which was incised and drained. Since then her jaw had been fixed. 
She had leverage treatment for her jaws when 8 years old, but was discharged 
by her dentist, unimproved. Four or five years ago, her mandible started to 
develop in an anterior direction, with the result that the mandibular incisors 
were occluded with the maxillary teeth in an ‘*edge-to-edge’’ bite. She was 
bothered with toothaches. An anterior tooth was abscessed and caused a peri- 
odie flare-up. Since her teeth could not be taken care of with her jaw locked, 
she decided to have her jaw condition remedied. 


Fig. 289.—-Profile of patient with ankylosis of the jaw. 


On examination it was found that her chin was markedly receded with the 
mental apex to the left of the midline, indicating that the left joint was the one 
principally affected (Fig. 289). She had about 4% em. of vertical movement 
in her mandible, but no lateral motion (Fig. 290). 
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X-rays of the jaws showed considerable asymmetry of the mandible with 
rather marked thickening of the neck of the condyle and ascending ramus on 
the left side. There appeared to be fusion of the left temporomandibular joint. 
The joint space was somewhat narrowed. The head of the condyle appeared 
to be in normal position, but markedly enlarged (Fig. 291). In a lateral view 
the mandible appeared shortened on the left. The third molars on either side 
of the lower jaw were unerupted and impacted. The left ascending ramus 
culminated in a narrow coronoid process and a broad condyloid process, the 
head of which was apparently fused to the skull over a wide area reaching all 
the way to the poorly developed articular eminence (Fig. 292). 


Fig. 290.—Photograph of maximum distance the patient could open her jaw. 


She was admitted to the House on April 24, for an osteoarthrotomy to be 
performed on April 26. After the usual preoperative medication, and under 
endotracheal nitrous oxide, oxygen, and ether anesthesia administered through 
the nose, the skin was prepared in front and above the left ear in the usual man- 
ner. An angulated vertical incision was made in front of the ear, extending 
as far as the attachment of the lobe. The subcutaneous tissue was divided, and 
the superficial orbital artery and vein tied and cut. The zygomatie arch was 
dissected down upon and the periosteum incised and stripped from the bone. 
The periosteal incision was extended down over the mandibular condyle, which 
was found to be at least twice its normal size, and completely ankylosed to the 
zygomatic ach. Some difficulty was encountered in dissecting downward on the 
neck of the condyle because of the proximity of the facial nerve. The tissue 
here was tested, and a reflex of the eye noticed. The zygomatic branch of the 
facial nerve was demonstrated and preserved. An osteotomy, by means of burrs 
and osteotomes, was performed as low down on the neck of the condyle as re- 
traction of the facial nerve would permit. After the ramus was completely 
severed, part of the zygomatic arch was removed and the ankylosed joint sur- 
face exposed. There was no possibility of cleavage, so that the condyle had to 
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be cut away from the base of the skull by means of an osteotome and with back- 
biting forceps. About half an inch of space was gained between the base of the 
skull and the amputated surface of the ramus (Fig. 295). The latter was 
smoothed by means of bone files. Some of the muscular bleeding was stopped 


Fig. 291.—Anteroposterior view showing enlarged ankylosed condyle on the left. 


te 
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Fig. 292.—Lateral jaw showing narrow coronoid process and very large condyle ankylosed to 
the base of the skull. 


by inserting fibrin foam, soaked in thrombin, into the bottom of the cavity en- 
suing from the removal of the condylar fragment. Sulfanilamide powder also 
was inserted, after which the subcutaneous tissues were closed with catgut su- 
tures and the skin with a subcuticular suture. Compound tincture of benzoin, 
and several pieces of gauze with a pressure bandage, were applied. (Fig. 296.) 
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After this the drapings were removed so as to get access to the patient’s jaw 
and mouth. There was a great deal of resistance to opening the jaw, in spite 
of the fact that at the operation it was noticed that the left ramus was freely 
movable. It was thought that this might either be due to atrophy of the muscle 


Fig. 293.—Anteroposterior view showing condylectomy on the left. 


Fig. 294.—Lateral x-ray after condylectomy. Note the surface where osteotomy was performed 
(arrows). 


on the side appearing normal in the x-ray examination, or that some form of 
ankylosis was present on the other side. The mouth was opened about 1 inch 
between the incisor teeth by means of a screw gag, and a wooden wedge was 
placed between the teeth on the right side to hold the jaw in this position 
(Fig. 297). 
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Fig. 296.—Incision closea by subcuticular suture. 
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The occlusal block was removed the next day. Three days later the patient 
could open her mouth about 34 inch. She was comfortable, but there was some 
swelling over the left temporomandibular joint. The sutures were removed on 
April 30, and she was discharged to be followed in the Outpatient Department 
after an uneventful hospital course. She was advised to use exercises to increase 
the mobility of the mandible. 

X-rays taken after the operation show, in anteroposterior projection, the 
condyle amputated with the coronoid process still present (Fig. 293), and, in 
lateral projection, the great width of the amputation surface (Fig. 294). 


Fig. 297.—Patient after the operation with wedge between the teeth. 


. When she was seen on May 27, a slight amount of paresis of the left eyelid 
was noticed. This apparently was caused when the nerve was stretched by the 
retractor, and was expected to disappear in time. Her jaw moved freely, but 
she could open her mouth only about 34inch. She was advised to continue with 
her exercises, particularly with the ‘‘lamp shade’’ exerciser (a lamp-shade 
holder with two loops that fit over the light bulb), and to return to the Dental 
Clinic in two months. On July 26 she was examined again; her neurological 
defects had improved so that she could close her left eye. There was very 
free motion of the jaw, but it came to a solid stop, which seemed to be either 
due to underdevelopment of the elevator muscles, or to a fibrous band extending 
from the posterior part of the maxilla to the posterior part of the mandible. 
This band could be seen, but as she could not open her mouth sufficiently, it could 
not be palpated easily. The patient was advised to have another House admis- 
sion to have these adhesions severed and the muscles dilated. She was in very 
much better health since she had been able to eat properly, and had gained 11 


pounds. 
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Discussion.—The deviation of this patient’s chin indicates that she had a 
unilateral ankylosis. According to Rushton (1944),* ankylosis affects the 
epiphyseal growth of the condyle, and with it, the length of the involved side 
of the mandible. It should be of interest to know whether an operation during 
childhood would prevent underdevelopment or whether it would increase it. 
If the mandible depends principally on the condylar epiphysis for its growth, 
as Rushton claims, condylectomy would produce more marked underdevelop- 
ment than does ankylosis. If, on the other hand, interstitial growth stimulated 
by muscular activity associated with mastication is the main factor in jaw 
development, then it could be expected that the mobilization of the jaw by an 
operation in early life would allow the mandible to develop normally. Re- 
cently we have seen a patient, 18 years of age, who had a condylectomy per- 
formed at the age of 10 years. She had as much asymmetry of the face as the 
patient reported here, but not as much as the patient with ankylosis from birth 
trauma reported in the previous volume, Case 46. From this we may deduct 
that in the absence of the condyle the re-established mobility during childhood 
will mitigate the deformity, and that development of the mandible depends 
both on epiphyseal growth and interstitial growth, probably more on the former 
than on the latter. Otherwise, the side with the normal epiphysis would not 
develop to the extent that it does. 

While underdevelopment of the mandible in cases of early ankylosis causes 
deforming micrognathia and asymmetry of the face associated with underde- 
velopment of the temporal, masseter, and internal pterygoid muscles, it also 
gives rise to functional debility which must always be reckoned with in these 
eases, and which requires prolonged self-treatment, as in the case described. 


V. BLOOD DYSCRASIAS 


Two cases with blood dyscrasias are reported in this issue: a case of lead 
poisoning with stipple cell anemia and characteristic lead seam, and a case of 
erythroblastic anemia. The latter is a familial anemia which is of interest to 
us because of its effect on the skeleton, and is also known as Cooley’s anemia or 
Mediterranean disease. Vogt and Diamond (1930)¢ have reported on the 
roentgen findings of this disease. A case was also described by Novak (1944).i 
The patient seen by us presented marked changes in the anatomic and histologic 
make-up of the jaws. 


Case 64 
Lead Poisoning With Stipple Cell Anemia 


L. P. (No. 441426), a 33-year-old male, was admitted on March 18, 1944, 
for the purpose of study. He complained of upper abdominal pain, vomiting, 
constipation, and slight elevation of temperature on three occasions during the 


past year. 


*Rushton, M. A.: Growth at the,Mandibular Condyle in Relation to Some Deformities, 
Brit. D. J. 76: 57, 1944. 

+Vogt, E. C., and Diamond, L. K.: Congenital Anemias, Roentgenologically Considered, 
Am. J. Roentgenol. 28: 625, 1930. 

tNovak, A. J.: The Oral Manifestations of Erythroblastic (Cooley’s) Anemia, Am. J. 
ORTHODONTICS AND ORAL SurRG. (Oral Surg. Section) 30: 539, 1944. 
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For many years the patient had felt emotionally labile, extremely tired and 
sleepy, and had had backache, headache, and pains in his upper eyelids. He 
had also had severe aches and pains in his legs. Eighteen months previous to 
admission, the patient noticed that his gums had become pink, swollen, and 
tender, with hemorrhage. He went to his dentist, who gave him no satisfactory 
explanation of the condition. About thirteen months previous to admission, the 
leg aches and pains became more severe and spread to the hips and lumbar areas. 
In April, 1943, he had the first of a series of four spells consisting of pain in 
the upper abdomen, mainly in the epigastrium, with no relation to meals; it 
was a steady pain, but with exacerbations in a cramplike fashion accompanied 
by a sensation of a ball-like structure in the epigastrium. The patient vomited 
several times during these attacks, and there was a slight rise in temperature. 
During the first spell, he was told that he was mildly jaundiced. He beeame 
severely constipated. The first attack lasted three weeks. The patient was 
investigated at a local hospital, and in May, 1948, his gall bladder and appendix 
were removed. No pathologic report was available. He improved and went 
back to work. Four months later he had a similar attack, also lasting about three 
weeks, but no jaundice was noted at this time. <A third attack followed in Feb- 
ruary, 1944, with marked increase in the severity of the pain. During the past 
vear the patient stated that he had lost 20 pounds. 


Fig. 298.—Patient showing lead line. 


The patient’s occupational history was significant; he had been a spray- 
painter of trucks for more than a year in a closed shed with inadequate ventila- 
tion, and he had also done considerable work on battery plates. 

Physical examination showed the patient to be well developed and well 
nourished. A well-defined metal line was seen about the gingival margin of 
the teeth (Fig. 298). He had a slight tremor of his fingers, increased on motion. 
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The laboratory findings showed normal urine; white blood cell count, 
12,900; red blood cell count, 3.7; hemoglobin, 10 Gm. with 56 per cent poly- 
morphonuclear leucocytes, 34 per cent lymphocytes, 5 per cent monocytes, and 
5 per cent eosinophiles. A smear showed definite hypochromia with 0.4 per 
cent stipple cells (Fig. 299). The stool was guaiae negative. Nonprotein 
nitrogen 35; total protein 7.2; albumin-globulin ratio 2:8. A gastrointestinal 


series showed the upper gastrointestinal tract to be normal in form and fune- 
tion. The Hinton and Wassermann were negative. The basal metabolic rate 
was 

A blood sample, taken by the laboratory of the State Department of Oceu- 
pational Hygiene, showed 0.11 mg. of lead per 100 millimeters. Urine showed 


0.05 mg. of lead per liter of urine. 


Fig. 299.—Blood smear showing stipple cells. 


The patient was also seen by the psychiatric consultant who stated that 
he had had an anxiety neurosis for years, and now has lead poisoning superim- 
posed with anemia and possible brain changes, which might explain the marked 
emotional! lability and fatigue. 

The patient was treated with a deleading diet and iron, and was discharged 
improved. 


Case 65 
Erythroblastic Anemia 
S. T. (No. 453690), a 16-year-old Italian boy, was referred to us because 
of a peculiar swelling of the upper jaw, and three infected carious teeth which 


needed to be extracted. 
The mother of the boy stated that his father had high cheekbones and a 
thickened middle face with a small nose, but not the extreme condition pre- 
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sented by this patient. The father’s native country is Italy and he does not 
know if any other members of his family are so afflicted. The parents noticed 
that the patient had an abnormal face development soon after birth. He was 
always a rather delicate child, subject to colds and malaise, and his mother was 
very anxious about him. 

He had been seen at the Children’s Hospital, and was later referred to the 
Peter Bent Brigham Hospital a few months ago when he sustained an ineom- 
plete fracture of the forearm. This healed in approximately eight weeks. At 
the Brigham Hospital, to which we are indebted for the following information, 
he was sent to the medical ward because of a high fever. His temperature was 
105.6° F. by rectum, pulse rate 132, respirations 32, and blood pressure 120/66. 
He was found to have a bilateral nasal obstruction, his throat was somewhat in- 
flamed and the tonsils enlarged, and there was moderate submaxillary lymph- 
adenopathy. His chest was remarkably clear. His heart was hyperactive, not 
enlarged to percussion, with a forceful apical impulse without thrills. There 
was a grade 2 apical systolic murmur. The P, was greater than the A,. There 
was marked tenderness on pressure over all the ribs and bones of the extremities. 
The abdomen was tender throughout, with a tender, firm liver edge felt 5 fingers 
below the costal margin. The spleen was enlarged and palpable felt 114 fingers 
below the costal margin. There was no fluid in the abdomen. His reflexes were 
normal. At the time of admission, the red blood count was 2,900,000, hemo- 
globin 7.4, hematocrit 28. The mean corpuscular volume was 95, the mean 
corpuscular hemoglobin 25.5, and the mean corpuscular hemoglobin concentra- 
tion 26.4. The corrected sedimentation rate was 3. During his stay in the 
hospital his hemoglobin fell to 3.2, on the day of discharge. The white blood 
count on admission was 42,200 with 88 per cent polymorphonuclears, 7 per cent 
lymphocytes, 3 per cent monocytes, and 2 per cent normoblasts. The smear 
showed many target cells and large pale red cells. The fragility test showed 
both increase and decrease of fragility. On discharge, the white blood count was 
10,000. The icteric index on admission was 28; five days later it was 5. The 
calcium was 4.8, phosphorus 1.2, and phosphatase 4.1. The patient received 
sulfadiazine therapy in the Brigham Hospital, but it was felt that it was im- 
probable that the progressive drop in hemoglobin could be due to this treat- 
nent. 

A smear was made from the mother’s blood which showed definite anisocyto- 
sis with microcytes and poikilocytosis with oval forms. The patient’s sister 
showed no achromia, but occasional polychromatophilie red cells, definite micro- 
cytes, but no macrocytes and poikilocytosis with oval cells. The hemoglobin of 
the mother was 12 Gm.; of the sister, 12.6 Gm. The mother’s red blood count 
was 5,300,000, while the sister’s red blood count was 4,900,000. 

Examination at the Massachusetts General Hospital showed the boy to be 
somewhat dwarfed for his age. His height was 5 feet, 1144 inches. He was olive- 
skinned, had typical mongoloid facies (Fig. 300) and open fontanels. The veins 
were clearly outlined on the thin skin over the forehead, which contained prom- 
inent frontal bones. His nose was extremely small and sunken; the malar bones 
were very prominent. The maxilla was markedly enlarged (Fig. 301), covered 
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Fig. 300.—Patient with erythroblastic anemia showing mongoloid facies. 


Fig. 301.—Expansion of maxilla in erythroblastic anemia. 
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by a thin mucosa extending over the palate on- which the blood vessels were 
prominently displayed (Fig. 302). Intraoral examination showed that a nor- 
mal number of teeth had erupted, and were all present except the right lower 
molar which had been extracted. The teeth were yellowish in color and had 
oceasional white spots in the enamel. His first molar relationship was normal, 
and the incisor occlusion was also normal. The remaining three first molars were 
carious to the extent that the crowns were almost completely destroyed. His 
mother refused to have blood taken for a checkup on his blood cytology. 


Fig. 302.—Palate with blood vessels prominently displayed. 


The impression was that the patient had erythroblastic (Cooley’s) anemia. 
X-rays were advised. Roentgen examination of the jaws shows a transformation 
of the spongiosa with marked osteoporosis, often spoken of as pepper-and-salt 
appearance (Figs. 306 and 307). In the maxilla were similar changes with 
compensatory lamellar striations. The crowns of the first molars were de- 
stroyed by caries (Fig. 305). X-rays of the skull (taken elsewhere) showed 
extensive medullary thickenings of the cranial bones with thin tables and 
radial striations (Figs. 303 and 304) producing a characteristic bristlelike ap- 
pearance. The maxilla and malar bones were enlarged, and the maxillary 
sinuses seemed obliterated. 

The patient was presented at the Tumor Clinie of this hospital to discuss 
the question of x-ray treatment to inhibit the progressive enlargement of his 
facial bones. He had had x-ray treatment to the spleen and liver some years 
ago. The roentgenologist felt that a small dose could be given to each side of 
the face, but that other patients with this disease who had received scattered 
x-ray treatment over the bones, liver, and spleen, had not improved sufficiently 
to survive longer than the average patient with the disease. 

The mother of this boy decided that she would have x-ray treatment a 
little later. At present, the extraction of the three infected carious teeth has 
been the only treatment. The extractions were performed under local anes- 
thesia, one tooth at a time, and were not followed by any complications. A piece 
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in skull and maxilla. 


Fig. 304.—Anteroposterior view of patient with erythroblastic anemia. 


Fig. 303.—Lateral head showing bony changes in erythroblastic anemia Ei 
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Fig. 308.—Photomicrograph of a section of bone marrow from the maxilla in the case of 
erythroblastic anemia. 


# Fig. 3065.—Dental films of jaw showing characteristic bony changes of erythroblastic anemia. 

a 

; iS Figs. 306 and 307.—xX-ray of mandible showing characteristic changes of erythroblastic anemia. 
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of bone was removed from the maxilla at the time one of the molars was ex- 
tracted and sent to the pathologie laboratory. 

Microscopic examination showed very severe hyperplasia of the red cell 
series and complete replacement of the fatty marrow spaces by cellular ele- 
ments of the red cell series. (Fig. 308.) There were numerous foci of normo- 
blasts and megaloblasts, and small areas of fibrosis around some of the bone 
trabeculae. 


VI. MANDIBULAR TRIFACIAL NEURALGIA AND INDICATIONS 
FOR A DECOMPRESSION OPERATION 


Three cases of trifacial neuralgia resembling the types known as ‘‘tie 
dotloureux’’ have been seen in our clinic in the past six months. They all had 
a similar onset, occurring after the extraction of teeth associated with unusual 
trauma of the jaw. In one case there was pressure caused by a dislodged piece 
of a root; in another, sclerotic devitalized bone caused irritation; in a third, 
a low-grade chronic osteomyelitis may have produced the disturbance. In these 
eases, after decompression of the nerve which is dissected free from the sur- 
rounding bone, the symptoms ceased completely. In one case the nerve was 
severed and, therefore, its function affected, which makes it a-question of whether 
the symptoms disappeared because of anesthesia produced in the trigger zone, 
or whether they were eliminated because of the operation for decompression 
of the nerve. 

The operation is sometimes associated with considerable bleeding. In one 
ease considerable hemorrhage resulted, which was quickly arrested by the use of 
thrombin applied by fibrin foam, kindly put at our disposal by the Department 
of Physical Chemistry of the Harvard Medical School. 


Case 66 


Decompression of Left Inferior Alveolar Nerve for Trifacial Neuralgia and 
Evulsion of the Infraorbital Nerve 


L. B. (No. 444440), a 32-year-old man, came to the Dental Outpatient De- 
partment on April 11, 1944, complaining of severe shooting pains in the left 
mandible. He stated that he did not like to wash his face because it brought on 
an acute spasm of typical ‘‘tic’’ character. He was greatly hindered in his 
job of driving a truck. 

Eight weeks before, he had had three teeth extracted on the lower left side 
by a local dentist who used novocain anesthesia. The day after the extractions 
and for the following three days, his jaw was so sore that he could not open 
it to chew and could only take fluids with difficulty. In time the soreness dis- 
appeared but was replaced by recurring attacks of sharp lancinating pain which 
lasted from one-half to two minutes. These pains were brought on by move- 
ment of the jaw in talking, drinking, and shaving; even touching his lip some- 
times set off an attack. The pains were noticeably worse at night. He woke up 
every fifteen to twenty minutes with a new attack, especially when sleeping on 
his left side. There was an aura of small pinprick sensations which preceded 
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severe attacks by about one minute. His dentist laneed his jaw three weeks 
after the extractions and removed a ‘‘chip’’ of tooth or bone, without any re- 
sultant improvement. Attacks of pain became more frequent during the day- 
time. Since his diet consisted only of fluids and he got very little sleep, he had 
lost twelve pounds. 

He presented a typical trifacial neuralgia of the left side. When the pain 
came on he contracted the affected part of the face (Fig. 309). Since the onset 
of the disease coincided with the extraction of three teeth, an operation for 
decompression of the mandibular nerve was advised. If that should be un- 
successful, an evulsion of the mandibular nerve would be performed. The pa- 
tient said that he would rather have a numb face than the pain, and he was 
willing to proceed in this manner. 

He was admitted to the House on April 18, 1944. The physical examina- 
tion showed an old poliomyelitis with a Hoke arthrodesis and peroneal transplant 
to the left foot. There was no evidence of circulatory insufficiency of the feet. 
The rest of the examination was essentially negative. On April 14, after the 
usual preoperative medication, a decompression of the left inferior alveolar 
nerve was performed. Anesthesia was induced with intravenous pentothal 
sodium, and maintained with endotracheal ether and oxygen. An incision was 
made along the left alveolar border from the ramus to the canine region. The 
mucoperiosteum was dissected away from the bone, after which a window was 
cut with an osteotome. After removing some very dense bone from the side 
of the jaw, the mandibular nerve was finally exposed over a distance of 14% 
inches. The left inferior alveolar artery was accidentally severed. To produce 
hemostasis, fibrin foam soaked in thrombin was packed into the bone eavity with 
gauze sponges which stopped the bleeding immediately. The mucosa was then 
replaced, and sutured by continuous silk sutures. 

On the first postoperative day, his temperature was 100° F. He was able 
to swallow well and had no real pain. His lip was numb, however, indicating 
that besides the artery the mandibular nerve had been injured. By the second 
postoperative day, it was evident that the neuralgia was completely cured. The 
alveolar ridge was healing well. He was discharged to be followed in the Out- 
patient Department Dental Clinie on the third postoperative day, April 17. 

When he was seen on April 20, the sutures were removed and the area was 
painted with zephiran. There was no swelling or tenderness. He had had no 
more attacks of trigeminal pain in the interim. He was seen on May 3, when 
the anesthesia in his lower lip was still present and the former pains had not 
recurred. 

When seen on July 24, he complained again of neuralgia, but this time in 
the region supplied by the second division of the trigeminal nerve, with a 
trigger zone on the side of the nose. The infraorbital nerve was injected with 
monocaine by an extraoral approach. While the anesthesia lasted, the patient 
said he could wash his face for the first time in three months. Neurectomy of 
the infraorbital nerve was advised. 

On July 28 a neurectomy was performed under gas-oxygen-ether anesthesia 


with the usual premedication. An incision was made in the upper suleus. After 
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Fig. 309.—Patient with trifacial neuralgia. 


Fig. 310.—Photograph of nerve emerging from infraorbital foramen. 
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retracting the lip and very carefully preparing the mouth with zephiran, the 
incision was carried through the periosteum, which was stripped back until the 
infraorbital nerve and foramen came into view. A hook was passed below the 
infraorbital nerve (Fig. 310), after which the entire trunk was seized and evulsed 
from the infraorbital canal. About 4 inch of nerve was thus removed. The 
peripheral part of the nerve was wound up on a hemostat and evulsed from the 
skin. The incision was closed with silk sutures. 

On July 30 the patient had some swelling and pain, particularly referred 
to the ear. From the second day on, however, he improved and was comfortable 
on Aug. 3, 1944, when he was discharged to the Outpatient Department with a 
good result. 


Case 67 
Decompression of Mandibular Nerve for Trifacia] Neuralgia 


C. F. (No. 436116), a 61-year-old woman, was referred to this hospital 
with a chief complaint of pain in the left lower jaw for four months. 

Four months before, an abscessed first molar was extracted. It healed well, 
but the pain continued. She complained of pain in the jaw and gum, and in the 
tongue. In the last six weeks it had been extreme, and she had lost 16 pounds. 
She had three alcohol injections in the anterior part of the jaw without much 
benefit. 

The pain was very acute, and felt like a ‘‘corkscrew bored into the jaw- 
bone.’’ It radiated to the inside of her cheek and gingiva, and the side of her 
tongue. The outside of her face was sensitive and painful to touch during the 
attacks. These came on usually at night, but she generally had about two at- 
tacks during the day. Wiggling her tongue, hitting her jaw, or any shock 
would set the attack off. The pain started between the left lower canine and 
first premolar. 

Physical examination showed a definite swelling over the site where the 
aleohol injections had been made at the region of the mental foramen, also some 
swelling of the gingiva, most marked below the canine tooth. Her tongue was 
somewhat smooth on the edges.. There was anesthesia over the lateral half of 
the left lower lip and the skin of the chin. 

She was admitted to the Emergency Ward on February 1, where sedatives 
were discontinued so that the mandibular nerve at the mandibular foramen could 
be blocked with novocain for a test, when an attack came on. She had an acute 
attack at 2:45 that afternoon. The pain occurred every four to five seconds. 
A mandibular nerve block was done, and the pain subsided after eight minutes. 

X-rays taken on the same day revealed what appeared to be some increase 
in density about the socket of the recently extracted left lower molar, which 
was probably due to a low-grade osteomyelitis resulting from the abscessed tooth 
(Fig. 311). 

She was admitted to the House on February 3 for decompression of the 
mandibular nerve. After the usual preoperative medication, and under endo- 
tracheal nitrous oxide, oxygen, and ether anesthesia, the left lower molar was 
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first extracted. Next, an incision was made in the gingival mucosa extend- 
ing from the ramus to the premolar tooth. This incision was extended 
at each end over the outer surface of the mandible. A mucoperiosteal flap was 
lifted from the bone and retracted. By means of a gouge, the cortex of the outer 
surface was removed to the level of the mandibular canal. In the area previously 
operated on at another hospital, a great deal of soft, and later sclerotic bone, 
was found. The latter bone was in contact with the mandibular nerve, and 
after removing it about 2 or 21% inches of the mandibular nerve became visible. 
The nerve was freed from any bony impingement, after which sulfanilamide 
powder was inserted, and the mucoperiosteal flap returned and held by a con- 
tinuous silk suture. 


Fig. 311.—X-ray showing osteolytic area where a tooth was excised surrounded by a dense, 
sclerotic area of bone (8). 


Pathologic examination of three dark red pieces of spongy bone measuring 
1 em. resulted in a pathologie diagnosis of low-grade chronic osteomyelitis. 

The postoperative course was uneventful, and she was discharged on the 
fourth postoperative day to be followed in the Outpatient Department. She was 
seen on February 11, and at that time the sutures were removed. The ridge was 
well healed. She had had no neurologic symptoms since the operation. She was 
permanently discharged, to return if she should have recurrent symptomatology. 


VIL. TUMORS OF THE JAWS 


Three tumors only will be presented. The first is an unusually large 
fibroma of the maxilla, a so-called epulis fibromatosa; the second is a late case 
of basal-cell adamantinoma or low-grade adenocarcinoma causing unusual facial 
deformity; and the last is a small cementoma which is added because the in- 
terpretation of the x-ray presented some difficulty. Its appearance was not 
unlike that caused by a salivary stone in the submaxillary gland, which was 
seen in another patient. 


4 
a 
— 
3 
4 
q 
™ 


654 Kurt H. Thoma, Nicholas Cascario, Jr., and Frank J. Bacevicz 


Case 68 
Fibroma of the Maxilla 


L. E. (No. 442614), a 71-year-old woman, was first seen in the Outpatient 
Department on March 27, 1944, complaining of a large mass about the size of 
a pigeon’s egg in the region of the upper left canine tooth, extending from the 
second premolar as far as the median line of the maxilla. 

The patient believed that it had started to grow two months before, pro- 
gressing rapidly until it was about 2.5 by 1.5 em. in size. She had pain and 
had brought with her some medicine which she rubbed into it to get relief. 
Sometimes this medicine burned the tissues. There was some bleeding; she said 
that when she awoke in the morning her mouth was *‘full of blood.”’ 


Examination showed the mass to be firm with a hard base. The posterior 
half had a dull reddish pink color, and the anterior part had a bright red color 
simulating the appearance of a giant-cell epulis (Fig. 312). The adjoining 
premolar and cuspid were loose. The physical examination also showed the 
patient to be extremely obese; she weighed 202 pounds, and had dyspnea on 
exertion. Her lips were a bit cyanotic, and she had a large incisional hernia 
in the site of an old right nephrectomy. There was also some cardiac decom- 
pensation. In consultation with the Anesthesia Department, it was decided to 


operate with local anesthesia. 


Fig. 312.—Photograph of fibroma of maxilla. 


She was admitted to the House with a diagnosis of fibroma of the upper jaw. 
On April 10, 1944, the usual preoperative medication was given and the fibroma 
excised. Two per cent monocaine with epinephrine was used for an infraorbital 
block, and for local infiltration on the outside and inside of the maxilla. An 
incision was made with the endothermy knife about 1 em. away from the tumor. 
With an osteotome, the outer cortical plate was incised and the tumor, ineluding 


| 
ad 
tad wh, 
= 
a 
ar 
¥ 
Fits 
; 


Clinic of Massachusetts General Hospital and Harvard Dental School 655 


three teeth, removed en bloc. The tumor bed was coagulated with the electro- 
cautery, after which a boric strip pack was applied and held in place with three 


silk sutures through margins of the wound. The left upper second molar, and the 


right upper second incisor were extracted because of their carious condition. 


The pathologic diagnosis was fibroma of the maxilla (Fig. 313). 


Fig. 313.—Microphotograph showing fibroma lined by stratified squamous epithelium. 


The postoperative course was smooth, and she was discharged on the first 
postoperative day, to be followed in the Outpatient Department. On April 


14 the excised area was found covered with granulation tissue. The sutures 
were removed and the wound irrigated with warm saline, and painted with 


zephiran. When she was seen on April 26, the wound was healing well. There 


was a fairly large piece of bone exposed which was undergoing necrosis from 


coagulation. This was removed on May 3, and on May 10 the patient was dis- 


charged, relieved. 


Case 69 
Basal-Cell Adamantinoma or Low-Grade Adenocarcinoma 


W. H. (No. 443296), a 55-year-old man, was first seen by the Tumor Clinic 
of this hospital on Mareh 31, 1944. His chief complaint was a large growth 
involving the entire maxilla, filling the nostril, and causing marked expansion 


and protrusion of the upper jaw (Fig. 314). 


About a year before, this man had developed a lump on the left side of his 
jaw, which was ‘“‘laneed.’’ . X-ray treatment was given later, and the lump 
stopped growing for a while. After a few months it again began to grow 
until it involved the entire maxillary bone. He complained of bleeding from 
the nose. 


; 
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On examination the maxilla was found markedly enlarged (Fig. 315). 
The entire center of the hard palate was missing, presumably where an incision 
had been made by his physician several months earlier. The present disease 
occupied not only the entire alveolar process on both sides, but obviously in- 
volved the antra. It was felt by the Tumor Clinie and the Dental Department 
that basal-cell adamantinoma or adenocarcinoma were the most probable 


diagnoses. 


Fig. 315.—Intraoral photograph of patient with basal-cell adamantinoma. 


X-rays of the jaws taken the same day showed the maxillary antra, nasal 
passages, and right ethmoids to be diffusely hazy. A destruction of the medial 
walls of the antra, the anterior margin of the maxilla, the lateral walls of the 
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right antra, and a portion of the malar bone on the right was noticed. There 
appeared to be lacelike areas of calcification within the tumor, which, it was 
felt, might represent residual trabeculation of normal bone rather than ealcifica- 
tion within the tumor tissue. They showed extensive destruction of the entire 
hard palate. 

A biopsy was taken in the Dental Clinic on March 31, from the right side 
of the maxilla at the most prominent part of the swelling, where the blood ves- 
sels could be seen beneath the mucosa. The pathologie diagnosis was adaman- 
tinoma, though a very low-grade adenocarcinoma could not be definitely ruled 
out (Fig. 316). Such tumors are also classified, particularly in the foreign lit- 
erature, as basiloma or cylindroma. They grow rather slowly and do not metas- 
tasize very easily. 


Fig. 316.—Microphotograph of basal-cell adamantinoma. 


In the Tumor Conference on April 11, no one felt that the lesion was sur- 
gically approachable. Since the patient had already had a trial of radiation, 
all that could be accomplished by this might be a staying of the activity. It was 
agreed that the patient should be returned to the care of his local doctor. 


Case 70 
Cementoma 

N. M. (No. 440015), a 34-year-old woman, was admitted to the hospital on 
March 3, 1944, with a diagnosis of cementoma. 

The physical examination revealed, in addition to the cementoma of the 
left mandible, an old upper respiratory infection, enlarged but nontender in- 
guinal nodes, and moderate bilateral ankle edema. She was considered a poor 
anesthetic risk because of her cold. 

The x-ray showed (Fig. 317) a calcified body which might be in or medial 
to the jaw. An occlusal film showed it to be a central calcified tumor. 

On March 4, after the usual preoperative medication, and under endo- 
tracheal nitrous oxide, oxygen, and ether anesthesia, an incision was made along 
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the alveolar crest on the left side of the mandible. The mucoperiosteum was 
reflected, and a window about 1 by % inch was eut into the bone. A hard 
calcified mass was located, somewhat attached to the cortex of the bone. It was 
detached with an osteotome and removed. The nerve was seen beneath the 
cementoma. It was preserved, and the incision closed with silk sutures. 


Fig. 317.—X-ray 


Fig. 318.—Photomicrograph of cementoma. 


The pathologie diagnosis was cementoblastoma (Fig. 318). 

The postoperative course was smooth, and she was discharged from the 
hospital on the fourth postoperative day completely relieved of her neuro- 
logieal disturbance. 


. 
& 
=f 
showing cementoma of mandible. 
3 


Clinic of Massachusetts General Hospital and Harvard Dental School 659 


Discussion.—The x-ray findings in this case may be mistaken for ealeulus 
in the submaxillary gland. A private patient with this condition was seen by 
one of us (K. H. T.) at this time. He gave a history of a swelling at the opening 


Fig. 320.—Removal of calculus in submaxillary gland from intraoral approach. 


of Wharton’s duct during the latter part of February. He had a cold at the 
time, so he paid no attention to the swelling which did not annoy him greatly. 
On the morning of April 5, however, he felt a roughness under his tongue. On 
looking into a mirror, he noticed a yellowish area, and when he moved his 
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Fig. 319.—X-ray of submaxillary calculus superimposed on mandible. a 
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tongue, a salivary stone, about the size of a pea, came out. There was no sore- 
ness or inconvenience until late that evening. Looking in a mirror again, he 
saw a considerable amount of pus come out of the submaxillary duct when he 
lifted his tongue. X-rays were taken which showed three more stones in the 
duet, and a large and small stone in the submaxillary gland. From then on, 


1 2 4 


Fig. 321.—Photograph showing stones removed from submaxillary gland and submaxillary duct. 


his mouth and jaw remained sore and inflamed until the three stones in the duet 
came out of their own accord on April 10. Almost immediately the soreness 
cleared up. An x-ray taken on April 17 showed the large stone remaining 
in the gland (Fig. 319). It was removed surgically from an intraoral approach, 
through an incision made over it in the floor of the mouth (Fig. 320). The 
stones removed from this patient are shown in Fig. 321. 


‘ 
Abu 
—— r 
x 
= 
a : 
i 


NOVEMBER, 1944 


Oral Surgery 


including 


Oral Medicine, Pathology, Diagnosis, and Anesthesia 


EDITOR-IN-CHIEF 
KURT H. THOMA 


ASSOCIATE EDITORS 


Alfred J. Asgis Le Roy M. Ennis 


Hermann Becks George J. Fink 
Col. Roy A. Stout 
Lt. Col. Thomas J. Cook, U. 8. A., Foreign Correspondent 


CONSULTING EDITORS 


Robert H. Ivy John W. Kemper 
Varaztad H. Karanjian Le Roy A. Schall 


ABSTRACT DEPARTMENT 
David Weisberger 


Office of the Editor: 53 Bay State Road, Boston 
Published by The C. V. Mosby Company, St. Louis 


a 
4 
4 
4 


> 
4 
. 
= 


The Clinic of the Department of Oral Surgery of the 
University Hospital and School of Dentistry, 
University of Michigan 


ANODONTIA: REPORT OF A CASE ASSOCIATED WITH 
ECTODERMAL DYSPLASIA OF THE ANHIDROTIC TYPE 


RonaLp GRANT, M.S., D.D.S.,* ANp Haroip F. Fauus, M.S., M.D.t 


HE syndrome of hereditary ectodermal dysplasia, anhidrotice type, has been 

reported frequently during the past few decades. Forty-five cases have 
been described with sufficiently accurate detail to merit acceptance. This 
report of an additional case is believed warranted because of the presence of two 
interesting associated features: (1) deficiency of the lacrimal gland secretion, 
and (2) congenital anodontia. . 

The features characteristic of ectodermal dysplasia may be grouped into 
the triad of (1) hypothichosis, (2) anhidrosis and asteatosis, and (3) ano- 
dontia. Intensely interesting is the frequent individual variation in the ex- 
pression of the primary triad and associated secondary features. No two cases 
manifest the same signs and symptoms to the same degree. Conspicuous asso- 
ciated secondary manifestations of the dysplasia are: abnormality of the nails; 
hyperpyrexia; deficiency of the lacrimal, pharyngeal, conjunctival, and salivary 
glands; protuberant lips; depressed saddle-nosed appearance ; atrophic rhinitis; 
and dysphonia. 

Aplasia of the dental structures may be classified as (1) total anodontia, 
a complete absence of both deciduous and permanent dentition, and (2) partial 
anodontia, an absence of one or more of either the deciduous or permanent den- 
tition but with the presence of teeth. In cases with the latter classification some 
patients have demonstrated only one or two maxillary or mandibuiar teeth. 
Other interesting cases have presented unilateral absence of teeth in either jaw, 
also partial eruption of the mandibular teeth with total absence of the maxillary 
teeth or a reverse situation. 

Thoma* described the pathogenesis of anodontia as a part of the suppression 
of the development of the ectodermal tissue from which the tooth buds are 
developed. In its most severe form, it presents a total aplasia of the dental 
lamina and subsequent absence of development. If the ectodermal development 
is interfered with later in fetal life, the dental lamina may have formed and pro- 
duced buds for the enamel organ of the deciduous dentition. It is possible that 
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the embryonic bud for the permanent dentition will fail to materialize. This 
explanation may account for the observed cases of complete deciduous develop- 
ment and eruption with total absence of the permanent teeth. 

A normal development of the maxillary and mandibular bones has been 
described in the majority of the eases. A characteristic partial absence of the 
alveolar ridges of the maxilla and mandible is most frequently observed. This 
effects an appearance of underdevelopment of the bone which is not necessarily 
true, because the abnormal ridge is a resultant of the failure of stimulation by 
the erupting teeth. Several authors have reported a satisfactory development of 
the alveolar ridge, but do not explain the origin of the stimulation factor for 
its development. 

The recognition of true anodontia is facilitated by its association with the 
triad of signs previously outlined. The marked dysplasia of the skin with mal- 
development of its secondary factors should suggest the diagnosis. <A differential 
diagnosis must include consideration of progeria, hypothyroidism, congenital 
syphilis, and mongolism. 

A perusal of the available literature reveals interesting variations in the 
associated ectodermal dysplasia in anodontia cases. A case of partial anodontia 
is reported by Etheridge,® in which the patient was totally edentulous in the left 
side of the mandible with complete dentition in the right maxillary and mandibu- 
lar processes except the central incisor teeth. In the left side of the maxilla 
there was present only the first molar and second deciduous molar and cuspid. 
A neurotrophic etiology was postulated and was supported by the presence of 
hemiatrophy of the left side of the entire body associated with left side alopecia. 
Higgins and Kazanjian* demonstrated a case to Dr. Kurt Thoma of an 8-year-old 
boy with multiple hypertrophy of the facial structures, including the hair and 
bones, and with an extensive gingival hypertrophy. Clinical examination re- 
vealed total edentulism, but x-ray examination disclosed unerupted deciduous 
and permanent teeth. 

The facial expressions and appearance of the affected individual assume an 
adult characteristic early in life. This is accentuated by the evident closed 
vertical relation of the jaw. Thoma emphasized the cosmetic changes which 
occur following the artificial replacement of dentition. The profile assumes a 
more normal proportion. This phenomenon supports the contention that normal 
development of the maxilla and mandible has occurred and is in proportion to 
development of other facial bones. The physiologic muscular function may 
stimulate the inherent growth factor. The maxilla is usually unaffected by total 
anodontia and generally assumes normal proportions unless some nasal obstruc- 
tive process is present. The maxilla may be in a retrusive position in patients 
who have saddle noses and other facial anomalies. Alveolar ridges are generally 
absent as a result of loss of stimulus from eruptive dentition. 

Willner® reviewed 125 cases of anodontia in an effort to classify the anomaly. 
He selected fifty of the more classic and completely described cases and ar- 
rived at a workable analysis. He was able to list twelve cases of total anodontia 
involving both mandible and maxilla, in only five of which the total anodontia 
included the absence of both deciduous and permanent dentition. It is very 
probable that many cases of anodontia have been misdiagnosed previous to the 
advent of the x-ray. It is highly probable that in some of the cases the perma- 
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nent teeth were unerupted and the deciduous teeth extracted in order to 
facilitate the eruption of the permanent ones. The patient may have been 
observed for only a few years with no evidence of permanent dentition and a 
subsequent erroneous diagnosis of anodontia made. Such cases have been 
reported and modern investigators question the diagnosis in view of lack of 
x-ray evidence. 

CASE REPORT 

W. R., a white boy 9 years of age, was first seen at the University Hospital 
Pediatric Clinie on Aug. 10, 1942. The child’s chief complaint was that he 
had ‘‘never had teeth.’’ 

Family History.—The mother, aged 32 years, was living and well. The 
father, aged 39 years, was a traumatic cripple who gave a history of inter- 
mittent attacks of peptic ulcer. There were eight siblings: two girls, one 
aged 4 years, the other 14 years; and six boys ranging in age from 6 to 12 
years. All of the siblings were living and well, all normal in appearance and 
in systemic development. No ectodermal dysplasia could be demonstrated in 
any of the siblings of the parents. There have been no miscarriages. No 
hereditary or chronic disease of the ectodermal system was admitted or dem- 
onstrated on either the maternal or paternal side. Syphilis by name or symp- 
tom was denied. Inheritable diseases, i.e., hemophilia, mental dyscrasias, or 
allergic manifestations, were likewise denied. 

Birth and Developmental History.—The patient was delivered spontane- 
ously at full term without complicating features. The mother had typhoid 
fever during the pregnancy. The child’s health during the first few weeks of 
life was, in general, poor, and he was not expected to live. He always has 
had some ear trouble. The child sat erect, walked, and talked at normal age. 
The child’s hair did not develop, even in poor form, until 6 years of age. Asa 
result of a very poor appetite and lack of weight gain in infancy, the child 
was placed on numerous formulas. The cod-liver oil and orange juice intake 
was always adequate. He was never known to have sweated, and he seldom, 
if ever, cried tears. The teeth never erupted. 

Past Medical History.—The patient had measles at 3 years of age, mumps 
and whooping cough at 314 years, and varicella at an undetermined age. 
Frequent and rather persistent attacks of bilateral otitis media were men- 
tioned. Pneumonia was experienced at 114 years of age with no demonstrable 
sequelae. 

Present Illness.—The patient was referred to the University Hospital Oral 
Surgery Department because of the congenital absence of teeth and a chronic 
nasal discharge. The mother stated that the child never had sweated or cried 
tears. She further remarked that it was necessary to bathe the child as fre- 
quently as five or six times a day during the hot summer months in order to 
keep him cool and comfortable. 

Physical Examination. General.—This 9-year-old white boy was rather 
apathetic and small of stature for his chronological age. He was 501% inches 
tall. The weight was 5914 pounds. The facial expression was that of a mature 
adult with pinched cheeks but very prominent and protuberant lips (Fig. 1). 
The child’s response to conversation was noticeably limited and reserved. 
There was a retired indifference to his surroundings. 
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Head.—The skull was characterized by the prominence of the frontal 
bosses and the occipital process. The scalp hair was pale yellow white in 
eolor and quite thin in diameter. The individual hairs were of varying lengths 
and very sparse but quite uniformly distributed over the entire sealp (Figs. 
1 and 2). The hair did not exfoliate very easily. The eyebrows were con- 
spicuously thin, especially the lateral two-thirds, and were of the same yellow- 
white color as the sealp hair. The cilia of the lids were almost completely 
absent, there being only a few incompletely formed upper lid cilia. 

Eyes.—The external ocular examination was negative except for moderate 
superficial bulbar and palpebral conjunctival injection and superficial small 
linear nebulous sears of the bilateral cornea. The corneal horizontal diameter 
was 11 mm. O.U. There was no anomaly of the iris or lens in either eye. With 
2 per cent fluorescein dye there was revealed, under slit-lamp examination, a 
diffuse, irregular, and extensive superficial punctate staining of the cornea. 
The character of this staining of the cornea resembled that frequently seen in 
desiccation of the cornea following exposure in comatose states. There was 
no abnormality of the lacrimal drainage system. 

The funduscopie examination revealed no abnormality in the fundus in 


either eye. 
Repeated Schirmers’ tests for the efficiency of the lacrimal secretion gave 


the following readings: 


Oculus Dexter Oculus Sinister 
6/19/43 12.0 mm. 14 mm. 
6/21/43 6.0 mm, 10 mm. 
6/22/43 8.0 mm. 5 mm. 
T/ 9/43 3.5 mm. 


The low readings of the above tests in combination with the history of infre- 
quent psychic tears and the staining reaction of the cornea led to the diagnosis 
of congenital deficiency of the lacrimal secretion each eye. 

The patient was refracted and accepted the following correction under 
paredrine and homatropine cycloplegia : 


O.D. +0.75 sphere +3.00 eyl. axis 111 — 6/9-2 
O.S. +0.50 sphere +3.00 eyl. axis 78 6/9-3 


Glasses were ordered and the patient was instructed to use Ringer’s solu- 
tion six to seven times a day to supplant the deficient lacrimal secretion. 

Nose.—The broad, saddlelike nasal base was conspicuous. The nares were 
large (Fig. 1). The turbinates were slightly atrophic. There was a moderate 
septal deflection to the left. A foul, purulent, crusted green discharge was 
present bilaterally. Definite atrophic changes with pus on the floor of the 
nares was typical of atrophic rhinitis. 

Ears.—The auricles were not abnormal in shape (Fig. 3), but there was 
a very oblique insertion which made the ears most conspicuous. The external 
auditory canals were clear except for a moderate amount of cerumen. The 
tympanic membranes were markedly retracted bilaterally. There was evi- 
dence of a left tympanic membrane perforation. No evidence of acute or 
chronic otitis media was observed. No definite indication of hearing acuity 


loss could be demonstrated. 
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Fig. 1.—Lateral view of head showing protuberant lips and adult facies. 


Fig. 2.—Top of head showing lanugo hair. 
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Sinuses.—The sinuses were normal to gross examination and transillumi- 
nation. 

Oral Examination.—The patient presented total edentulism. The alveolar 
ridges were flat, thin, and almost wanting, with sharp definition of the alveolar 
mucous membrane, presenting a clinical appearance of atrophy. The maxilla 
was broad and flat; the mucous membrane of the cheeks was continuous with 
that covering the alveolar ridge. The mandible appeared to be of normal size 
and development according to the chronological age of the patient (Fig. 4). 
The tongue was minimally coated. The mucous membrane of the pharynx was 
moderately injected, and a marked ozena was associated with a severe post- 
nasal purulent dripping discharge. The tonsils were small and eryptie with 
minimal sepsis. The nasal pharyngeal adenoid tissue was minimal and coated 
with foul exudate. The larynx demonstrated definite atrophic changes. The 
salivary glands appeared grossly normal. 


Ris. 3. Fig. 4. 


Fig. 3.—Left auricle. 
Fig. 4.—Completgyedentulism. Note almost complete absence of alveolar ridges. 


Neck.—The neck was symmetrical and there was no gross evidence of 
deformities. The thyroid was not palpably enlarged. Several small, firm, 
nontender, anterior cervical chain lymph nodes were palpable. The mandible 
and chin were prominent. 

Skin.—In general, the skin was smooth, thin, elastic, and minimally atrophic, 
as if long exposed to the elements. The superficial venous system was most 
conspicuous through the thin skin. The skin further presented a mild rough- 
ness and brawny desquamation. Scabietic lesions were present in the inguinal, 
axillary, and abdominal folds, as well as on the wrist, torso, arms, legs, and 
pubie area. The nails of both fingers and toes were not very unusual except 
that they were atrophic to a mild degree and terminated in moderate points 
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Fig. 6.—Palmar view of hands, 
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(like pen tips). The same atrophic skin changes were observed on the hands 
and were probably accentuated by exposure to the elements (Figs. 5 and 6). 

Chest—The thorax was symmetrical; no obvious anomalies could be dem- 
onstrated... The lungs were normal to auscultation and percussion. The heart 
was normal. 

Abdomen.—The abdomen was scaphoid. The musculature was prominent 
and presented good tonus. There was visible peristaltic pattern beneath the 
somewhat thin abdominal wall. No palpable masses, no hernia, and no areas 
of tenderness could be demonstrated. 

Genitalia—The penis was somewhat hypertrophied, the testicles normal. 

Extremities —tThe skin was shiny, smooth, and thin. Numerous excoriations 
were observed in association with multiple small vesicles. 

Spine.—The back and spine were symmetrical and straight; no gross anom- 
alies could be observed. 

Neurological Examination—Neurological examination was definitely nor- 
mal. Normal physiologic reflexes were present. The sensorium was normal. 

Laboratory Procedures. Blood Studies.—Kahn’s serologic examination was 
negative. Blood phosphorus 5.6 mg. per cent, blood calcium 10 mg. per cent, 
blood nonprotein nitrogen 10.5 mg. per cent, and blood phosphatase 2 nz.s. 
In general there was no conspicious deviation from the normal levels for the 
various blood factors. 


7.—Cross section of biopsy of skin from flexor surface of right forearm. 


Fig. 


Basal Metabolic Rate—The basal metabolic rate, first determination, was 
-8. The pulse rate was 62, and the temperature 98.4° F. A reading of -8 is 
within the limits of normal. However, the true rate may be slightly lower 
when consideration is taken of the fact that the above reading is for the first 
determination. 

Pathologic Examinations —A punch biopsy of the flexor surface of the 
right forearm was taken. The specimen consisted of a portion of tissue cov- 
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ered by cornifying stratified squamous epithelium (A) without underlying 
accessory skin structures. The stroma was dense and there were a few peri- 
vascular infiltrations of lymphocytes. There was an increase in pigmentation 
of a very minimal degree (B) (Fig. 7). 

A specimen of scalp hair was examined microscopically and was found to 
be unusually fine. The average area in cross section was 1,054 square microns, 
with a minimum of 641 and maximum of 1,838 square microns. The hair is 
moderately flattened as is shown by the average cross section index of 0.64 
(minimum 0.55 and maximum 0.79). Furthermore the hair is unusually uni- 
form both in size and in amount of flattening. 


OO 


© 
© 
C) 
2% 


© 
© 
© 


N 
EEE 


CONGENITAL ECTODERMAL 
DYSPLASIA WITH ADONTIA 


KINDRED 376 
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examine, NORMAL 


[1] REPORTED NORMAL 


Fig. 8.—Pedigree. The patient described is indicated by arrow. 


Genealogical Table.—A pedigree, based largely on hearsay evidence, is pre- 
sented (Fig. 8). No living members of the family could recall any antecedent, 
sibling, or decendant, living or dead, who manifested changes closely or in 
any degree simulating those found in the patient. The pedigree differs from 
the conventional diagram by having the children of a single union arranged 
vertically rather than horizontally. The sibships are numbered 1 to 17, and 
a particular person will be referred to by means of the sibship number fol- 
lowed by a number denoting his or her position (from top to bottom, corre- 
sponding to birth order) within the sibship. Thus 8-3 refers to the propositus. 
Serologic tests of blood and saliva did not reveal any evidence that the legal 
parents of sibship 8 were not also the biologie parents, 

X-ray Examination Examination of the paranasal sinuses demonstrated 
underdevelopment of all sinuses. The left frontal has budded, but there was 
no evidence of frontal sinuses on the right. There appeared to be a minimal 
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thickening of the mucous membrane lining both maxillary antra. The ethmoids 
were clear. Sphenoid sinuses appeared underdeveloped but were clear. A 
single lateral stereoscopic view of the skull revealed no evidence of abnor- 
mality of the sella turcica. The total absence of maxillary and mandibular 
teeth was clearly demonstrated on a single lateral jaw plate (Fig. 9). 


Fig. 9.—X-ray of mandible showing anodontia. 


COMMENT 


The patient was referred to the Department of Prosthetic Dentistry in the 
School of Dentistry, University of Michigan, where, under the direction of 
Dr. Richard Kingery, complete artificial dentures were constucted. It was 
suggested to the parents that the necessity for periodic adjustment and, prob- 
ably, reconstruction was obvious. Following the insertion of the denture, the 
boy’s profile assumed more normal proportions. 

The poorly defined alveolar ridge of the mandible added to the problem 
of construction and retention. It will be interesting to observe the effects, if 
any, that the denture will have toward effecting a stimulation of the ridge. 


DISCUSSION 


Many theories of the etiology of anodontia, associated with ectodermal 
dysplasia, have been proposed by various investigators. The theory of en- 
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docrine dysecrasia is one that has received much support. In 1928 Downs' 
completed a study of 647 patients who were affected by a wide range of 
endocrine disturbances and concluded that there was evidence of regularity in 
the appearance of dental anomalies in endocrinopathie patients. He deduced, 
however, that no specific dental anomaly could be considered pathognomonic of 
any particular type of endocrine dysecrasia. It is interesting to note that 
dental anomalies do occur more frequently in endocrinopathie patients than 
in normal individuals. Chemical and hormonal influence of maternal toxic 
infections on the developing fetus is easily postulated, but is proved with 
difficulty. One cannot, however, deny the possibility of such environmental 
influence. 

The hereditary character of the anomaly has been generally accepted, 
recognition being forced by the weight of rapidly accumulating evidence. 
Numerous pedigrees have been reported. Anodontia associated with ecto- 
dermal dysplasia of the anhidrotie type has been commonly believed to be a 
sex-linked recessive character. In some pedigrees infrequent females have 
been known to manifest the syndrome, but this is not a fatal objection to the 
hypothesis, for discrepant females also have occurred in the pedigrees of other 
traits known to be sex-linked in inheritance. For example, heterozygous fe- 
males may manifest modified pictures of color vision anomaly, hemophilia, and 
Leber’s hereditary optic atrophy. It is not inconceivable, then, that the 
syndrome characterized by anodontia is sometimes incompletely dominant in 
the female. 

An incomplete or mild form of the syndrome, namely, hypotrichosis and 
nail dyserasias associated with partial anodontia, has been repeatedly reported 
as a simple autosomal dominant trait. A few reports have postulated a simple 
recessive pattern of transmission. It may well be that anodontia and its asso- 
ciated abnormalities is inherited through different genes in different families. 


No evidence was found that the anodontia and associated dysplasias of the 
case here reported is inherited. No other member of this family, so far as 
known, exhibited any similar defect. It is therefore possible that in this 
family the character is not hereditary. On the other hand, it would be theo- 
retically possible for a character of this type to be hereditary and still not to 
have appeared in any other members of the family known to our informants. 


A sex-linked mode of heredity, such as has been postulated in some other 
kindreds with anodontia, might be transmitted unobserved through the fe- 
males for a number of generations. Each of the sons of a carrier female 
should have a one to two chance of having the trait. In this kindred both the 
mother and the grandmother of the propositus must, on this hypothesis, have 
been carriers. The mother had three sons, only one of whom shows the char- 
acter, and the grandmother had six sons, none of whom showed the trait. The 
chance that only one or less out of nine males would exhibit the trait, when 
each has a one to two chance of inheriting it, is 0.0195, which is one chance 
in about fifty. This probability would be further reduced slightly by the 
occurrence of a normal male in sibship 13, who, if the grandmother was a 
carrier, would have a one to four chance of inheriting the defect. Such a 
mode of heredity would therefore be possible in this kindred, though unlikely. 
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A hypothesis of a dominant mode of heredity with a very low penetrance 
seems untenable in this case. A recessive mode of heredity would be theo- 
retically possible, but very unlikely in view of the absence of any known con- 
sanguinity between the parents. There remains the possible hypothesis that 
the characters shown by our patient have been produced by a mutation. A\l- 
though traits to be hereditary must presumably always have originated in a 
mutation in either the individual concerned or in an ancestor, there is no way 
of proving that a mutation actually is responsible for the characters of this boy. 


SUMMARY 


Congenital total anodontia is relatively uncommon. The associated ecto- 
dermal dysplasia of our patient would indicate interference with the ectodermal 
system in early fetal life. Other cases have been reported that indicate a sex- 
linked heredity for the syndrome. In this kindred there is no other known 
instance of ectodermal dysplasia. It is theoretically possible, nevertheless, 
that the character may have been transmitted as a sex-linked recessive trait 
through the mother and grandmother. 
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HISTOLOGICAL CHANGES IN THE ENAMEL ORGAN 
RESPONSIBLE FOR ENAMEL HYPOPLASIA 


Donaup A. Kerr, D.D.S., M.S.* 


(gran hypoplasia is an outstanding dental defect. It has been widely 
discussed, especially the clinical manifestations, the chronology, and the 
structural changes produced in the enamel, but the histological changes in the 
enamel organ which are responsible for the production of the lesions have not 
been thoroughly described. Hence, it seems desirable to report some of the 
histological changes observed in the human jaws which are responsible for 
the production of hypoplastic enamel. <A study of these changes may be help- 
ful in our better understanding of the process of enamel formation. 


REVIEW OF THE LITERATURE ON ENAMEL HYPOPLASIA 


The earliest reference to hypoplastic enamel defects was that of Bunon’ 
when he deseribed ‘‘erosion’’ of the teeth due to rickets, measles, and scurvy. 

Hutchinson,? in 1858, gave a detailed clinical description of enamel hy- 
poplasia attributed to syphilis. Zsigmondy,*® in 1893, advocated the name, 
‘fenamel hypoplasia,’’ which is the term still used to describe developmental 
defects in the enamel. 

Berten,* Walkhoff,’ Erdheim,® Gottlieb,’ Black,’ and others® have dis- 
cussed enamel hypoplasia and suggested a variety of factors as responsible 
for the condition. Syphilis,” exanthematous disease,’® fever, toxins,’ * and 
dietary deficiencies® *** have all been suggested as etiological agents in 
hypoplasia. 

The more recent literature includes the detailed report of Gottlivb’ on the 
histological changes in enamel hypoplasia associated with rickets. He de- 


scribes it as a breakdown of normally formed but poorly calcified enamel rods. a 
He concluded that enamel hypoplasia is due to a calcium deficiency and that : 
degeneration of the ameloblasts is secondary to the lack of calcium in the 

enamel rods. Very soon after Gottlieb’s report, Mellanby® described marked ue 


changes in the ameloblasts of puppies on a rachitogenic diet. She described 
alterations in the ameloblastic cells with a secretion of enamel] substance form- 
ing ‘‘enamel nodules.’’ 

In 1931, Becks" described changes in the ameloblastie cells associated 
with calcium and vitamin D deficiency in which edema and degeneration of 
the ameloblasts characterized the process. Becks states: ‘‘ Enamel hypoplasia 
must be traced back to a primary degeneration of the enamel epithelium, and 
not to a disturbance in calcification as suggested by Gottlieb.’’ He thinks 
that some ameloblasts could be damaged beyond recovery, while others recover 
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*Assistant Professor of Oral Pathology, School of Dentistry; Assistant Professor of 
Pathology (Dentistry) in Medical School, University of Michigan. B 


73 


4 


674 Donald A. Kerr 


and produce enamel matrix as long as vitamin D is present, and that these 
cells will continue to produce ground substance but will not ealcify it. He 
points out also that degenerative changes in the ameloblasts concur with 
simultaneous changes which take place in the odontoblasts and result in dis- 
turbed dentine formation in the cervical area. 

Becks and Furuta™ describe changes in the ameloblastie cells with the 
formation of enamel pearls in the degenerated epithelium of rats who have 
been fed a diet deficient in magnesium. 

Wessinger and Weinmann have described the production of enamel hypo- 
plasia due to the toxin effects of manganese, boron, and strontium,'* ™ in the 
incisor of the rat. These defects were all associated with degenerative changes 
in the ameloblasts. 

Diamond and Weinmann" describe degenerative changes in the amelo- 
blasts of a human fetus associated with the production of hypoplastic enamel. 
They think that the chronology of enamel hypoplasia as reported by all other 
investigators is in error, and state that all of the enamel matrix is formed 
by 1 year of age, so that any hypoplastic defect must be initiated before that 
time since the ameloblasts undergo physiologic degeneration after matrix 
formation is completed and, therefore, cannot produce hypoplastic enamel. 

Kreshover’* in his study of human material reports enamel hypoplasia 
resulting from systemic disease which had its onset at 2 years of age. He 
describes the initial process as an abnormal secretion of the ameloblasts. This 
stage of abnormal secretion, he thinks, is a reversible one which will manifest 
itself in the mature enamel as a prominent incremental line. A more severe 
process is characterized by vacuolization of the ameloblastie layer, while com- 
plete cystic degeneration of the ameloblasts indicates that the final state in 
the pathogenesis of severe enamel hypoplasia has been reached. He states that 
enamel hypoplasia has a nonspecific etiology and cannot be consistently asso- 
ciated with any particular disease process or injury. 


DISCUSSION OF MATERIAL 


The material on enamel hypoplasia in the present study was obtained 
principally from a premature female infant of six months’ gestation, whose 
history follows: The estimated birth weight was 114 pounds; the actual weight 
at 19 days of age was 1 pound 131% ounces; following delivery the infant was 
given carbon dioxide and oxygen almost continuously. The general condition 
of the infant was good and she was quite active, but feeding was difficult. 


The first day she was fed on 5 per cent glucose, and one-half strength 
standard formula (Pet milk, Karo syrup, and water) was given the second day. 
On the tenth day elixir of thiamine was added to the formula. On the eleventh 
day sulfadiazine, 0.5 Gm., was added to the formula because of a purulent 
discharge from the eyes. This medication was discontinued on the thirteenth 
day. Ascorbic acid (50 mg.) and teleostrol (5 Gtt.) was added on the 
eighteenth day. Elixir of iron sulfate (10 Gtt.) was added on the twentieth 
day. The infant progressed satisfactorily, but was always a feeding problem, 
until the thirty-eighth day when the temperature suddenly rose from 98° to 
101° F. A typical ‘‘spiked’’ temperature was present from this time until the 
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forty-third day when respiration ceased. Sulfadiazine had been administered, 
0.5 Gm., in the formula every three hours on the last two days. 

The autopsy findings were those of a normal six months’ premature infant 
with lobular pneumonia of an aspiration type. Stomach contents were demon- 
strated in the trachea. There was marked emaciation. Otherwise the find- 
ings were negative. 


FINDINGS 


In the histological study of the jaws of this premature infant, a series of 
changes were observed in the formation of the enamel matrix which would 
result in hypoplastic enamel. Because of the character and severity of these 
changes and their slight discussion in the literature, they appear to be worthy 
of description. With this information one may be able to gain a better under- 
standing of enamel formation. 

The changes which are responsible for the production of hypoplastic enamel 
take place in the ameloblasts, as has been shown by Becks,'' Weinmann,** ** 
and Kreshover.’*® The earliest evidence of abnormal enamel formation is a 
change in the ameloblastic cells and is characterized by the accumulation of 
small irregular masses of deep blue staining matrixlike material in these cells. 
There is no demonstrable morphologic change in the ameloblasts associated 
with the retention of matrix material, and the conaitior, therefore, indicates 
a probable functional disturbance only. This change can be observed to a 
slight degree in most stillborn infants and in those infants who die shortly 
after birth and is perhaps only a minor change which is reversible in character. 
It may be of some importance in the formation of the neonatal line. 

In many jaws, more severe changes can be observed and result in the pro- 
duction of a poorly formed enamel matrix. In this situation the ameloblasts 
show, in addition to the retention of matrix material, a mild cystic degenera- 
tion of the individual cells (Fig. 1). The cell becomes swollen and large 
vacuoles appear in the cytoplasm. There is also destruction of the nuclear 
elements. The vacuoles appear first at the basal end of the cell and increase 
in size until the entire cell is involved (Fig. 2). The edema and vacuolization 
may involve several cells in one area. 

In those areas where several cells are involved, enamel matrix is poorly 
formed. This inferior formation appears as a rather deep blue staining matrix 
material which contains many vacuoles filled with a pale pink precipitated 


tissue fluid that gives a foamy appearance (Fig. 3). The cells surrounding the | 
area of foamy matrix may undergo complete degeneration with the formation hi 
of a cystic space. They show proliferation frequently. i 

In the areas where large numbers of cells are involved severely, there is ly 


a localized proliferation of the inner enamel] epithelium. The ameloblastic 
cells in this area proliferate and form large tall columnar cells resembling 
differentiating ameloblasts. They, however, lack the characteristic orderly 
arrangement of normal ameloblasts and appear like a group of immature 
ameloblasts surrounding a space containing globules of enamel matrix (Fig. 4). 

Associated with the proliferative activity in the ameloblastic layer is a 
similar proliferative change in the adjacent stratum intermedium. The cells 
of the stratum intermedium increase in number and size and are polyhedral 
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Fig. 1.—Ameloblasts showing hydropic degeneration. Cells are swollen, granular, and vacuo- 
lated. Hematoxylin and eosin. 400. 


Fig. 2.—Complete cystic degeneration of a few ameloblasts. Vacuolization of neighboring cells. 
Hematoxylin and eosin. x 400. 


Fig. 3.—Degeneration and proliferation of a portion of the enamel organ. Poorly formed foamy 
enamel matrix abundant. Hematoxylin and eosin. x100. 
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Fig. 4.—Small cystic area in enamel organ containing enamel matrix. Marked proliferation 
of ameloblastic and stratum intermedium cells, Hematoxylin and eosin. x40 


Fig. 5.—Higher magnification of Fig. 4. Hematoxylin and eosin. 100. 


Fig. 6.—Cystic area containing foamy enamel matrix surrounded by zone of proliferation. 
Hematoxylin and eosin. 100. 
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in shape. They produce a layer several cells thick which invades the stellate 
reticulum. This area of proliferative activity surrounds a space in which is 
found varying sized masses of poorly formed enamel matrix (Figs. 5 and 6). 
This area of proliferation appears to be an attempted reparative process. 

In some instances the mass of material found within the cystic space is 
eosinophilic in character (Fig. 7). It appears of the same consistency and 
stains in the same manner as extracellular epithelial hyaline. It appears to be 
enamel matrix which is devoid of calcium salts. 

In recent papers by Saunders, Nuckolls, and Frisbie,"* and Orban, Sicher, 
and Weinmann," it was stated that enamel matrix formation was due to 
hyalinization of the ameloblasts, and calcium salts were deposited in the matrix 
during or after its formation. It is possible, however, that matrix formation 
could take place without having calcium salts deposited in it. In such a con- 
dition, we would have a mass of epithelial hyaline as appears in this case. 


Fig. 7.—Cystic area containing eosinophilic enamel matrix and surrounded by zone of 
proliferation. 


The areas in the ameloblastic layer showing these changes will be repre- 
sented in the completed enamel as hypoplastic defects. The slight changes in 
which there is vacuolization of a few ameloblasts, because it is probably rever- 
sible, will result in an altered incremental line, while those more severe 
changes which are not reversible will produce pits and grooves of varying 
magnitudes, depending upon the severity of the alterations in the enamel- 
forming epithelium. The number, character, and position of the defects will 
depend on the severity of the process, the duration of effectiveness of the 
etiological factor, and the chronological period of its activity. 

In this case the etiological factor appears to be one of nutrition rather 
than of some specific disease process. 


SUMMARY 


Changes have been described in the enamel organ in the order of their 
severity, and the lesions produced have been indicated. These changes were 
confined to the ameloblastie layer, but in severe cases, there was an associated 
change in the stratum intermedium. They may be submitted as evidence that 
enamel hypoplasia is essentially a disturbance in the ameloblasts. 
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Hypoplastic changes may be initiated at any time during enamel forma- 
tion, and their severity depends on the extent of ameloblastic involvement. 
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ACTINOMYCES IN THE NORMAL MOUTH AND IN INFECTIOUS 
PROCESSES 


Mary C. Crow.ey, A.B., M.S.P.H.* 


ARLY writers on the subject of actinomycosis were of the opinion that the 

cause of the infection—the ray fungus—was transmitted directly from 
infected cattle, or indirectly by straws, soil grass, ete., which had been con- 
taminated by cattle. Freed and Light' report a case which they felt was due 
to the fact that the patient, a slaughterhouse worker, drank fresh blood from 
cattle. This idea is still held by many clinicians who attempt to trace the 
occupation of the infected person to one having something to do with cattle. 

Recently, more careful studies have shown that the disease is not limited 
to any occupational group, or to rural rather than urban populations. It has 
also been shown that it is not particular to any age group. Gardiner? reports 
a case of actinomycosis in a 2-year-old child. 

The infection in man is caused by Actinomyces bovis—a group of fungi 
having a probable relationship to the acid-fast and diphtheroid groups of bae- 
teria. Wright,’ in 1905, was one of the first to suggest that the organisms are 
normal inhabitants of the oral cavity and intestinal tract. He also states that 
foreign bodies, such as straws, ete., do not serve as carriers of the organisms 
but rather as transmitting agents so that organisms already present produce 
the lesions of actinomycosis. 

Lord* showed that the organisms were present in carious teeth and in 
tonsils of patients having no indication of mycotic infection. Animals inocu- 
lated intraperitoneally developed omentum tremors with the formation of elub- 
like structures resembling actinomyces. Lord did not report the isolation of 
the organism in pure culture. 

Emmons* * reported the eultivation of Actinomyces bovis in pure culture 
from teeth and tonsils. These organisms were saprophytes and no mycotic 
infections were present in the cases reported. Sullivan and Goldsworthy,’ and 
Slack* have also confirmed the fact that the organisms are present as sap- 
rophytes in the normal mouth and may invade the tissues when conditions 
become favorable. Injury is one of the most common predisposing factors and 
probably explains the cervicofacial actinomycosis which follows tooth extrac- 
tions, fractures, and blows. Robinson® reports a case of actinomyecosis of the 
forearm following a human bite. 

The saprophytic organisms have been isolated from root canals in our 
laboratory.*° The apical lesions in these cases did not resemble a mycosis. 


No sulfur granules were found and the organisms on direct smear were shorter 


*Assistant Professor of Dentistry (Bacteriology), School of Dentistry, University of 
Michigan. 
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than those isolated from actinomycosis. When the organisms were cultured, 
however, they grew as typical Actinomyces bovis. 

In the infectious process the diagnosis of actinomycosis depends on the 
presence of sulfur granules in free pus or in the tissue. The infection is char- 
acterized by a purulent discharge containing ‘‘sulfur granules’’ and the for- 
mation of sinuses and granulation tissue. Usually large amounts of a watery 
pus may be expressed from the sinuses. The granules may be seen macro- 
scopically and are not always present in large numbers, and sometimes re- 
peated examinations must be made to find the granules. A positive diagnosis, 
however, depends on the presence of the granules since the pus may show 
filaments resembling actinomyces but which are not true actinomyces. The 
granules may be gray, yellow, or brown in color. The sulfur granules are 
colonies of the fungus, at the periphery of which are radiating clubs sur- 
rounded by sheaths which, when stained, take acid rather than basie dyes. 
The granules when crushed are seen to be made up of extremely fine branch” 
ing, wavy filaments. When stained by Gram’s method, the filaments are gram- 
positive although gram-negative filaments may be seen. The filaments show 
true branching. 

The organisms are cultured with some difficulty. Most of the strains when 
first isolated grow best under anaerobie conditions. We have been able to 
grow the organisms rather easily in beef infusion broth pH 7.4 containing 0.1 
per cent agar, 0.2 per cent glucose and 5 per cent ascitic fluid. Many transfers 
are necessary to insure pure cultures; even then, it is not always possible to 
eliminate other organisms found in the pus. Wright*® suggests allowing the 
granules to dry on the side of a sterile test tube for eighteen to twenty-two 
days before culturing. The actinomyces will grow in the semisolid media 
described above as fluffy masses in the bottom of the test tube. Growth may 
occur in two to three days after incubation at 37.5° C. but it is well to keep 
cultures two weeks before discarding them as negative. When growth from 
the semisolid media is plated out on blood agar, the colonies appear in twenty- 
four to forty-eight hours as small dewlike colonies. After three to four days’ 
incubation, the colonies become tenacious and are firmly imbedded in the 
media. 

A positive laboratory diagnosis consists first in finding the typical gran- 
ules in the pus or tissue sections. If the granules are found in the pus, they 
should be crushed and smeared out on glass slides. The presence of wavy 
branching filaments should be ascertained. It is rarely possible to culture the 
organisms from pus when no granules can be seen. One method by which 
the granules may be found more easily is to fix the pus in formalin and make 
paraffin sections of the material. This method is also satisfactory where 
laboratory facilities are not available, since the fixed pus may be mailed to 


a laboratory. 
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SURGICAL CORRECTION OF MANDIBULAR PROGNATHISM, 
AN IMPROVED METHOD 


Reep O. Dineman, D.D.S., M.D.* 


HE value of surgical interference as an adjunct to successful orthodontic 

treatment of advanced cases of mesioclusion and distoclusion has been 
indubitably demonstrated by many able observers. Since the first paper by 
Blair’ in 1907 on the subject of surgical correction of malocclusion, numerous 
reports have appeared in the literature on this subject. Variations in tech- 
nique have been concerned principally with the site at which the bone was 
severed. This has varied from section of the condyle neck, horizontal section 
between the sigmoid notch and the mandibular sulcus, section below the 
mandibular suleus, section through the gonial angle, to section through the 
body of the mandible at various sites. These procedures have been accom- 
plished by open methods permitting direct vision of the operative site, or by 
closed procedures, as done with a Gigli saw passing around the bone through 
small openings on either side, not permitting a view of the sectioned bone. 
The operations have been done both by intraora] and extraoral approach. 
Approximation of the bone ends has been maintained by direct wiring by some 
surgeons, by orthodontic appliances by others, and left to chance contact by 
most. 

Despite the brilliant successes reported by many authors, none of the pro- 
cedures has gained widespread popularity. The possibilities of failure and 
complication are numerous. No doubt many observers have become discour- 
aged and have abandoned surgical procedures for less effective nonoperative 
measures. The number of operations performed for correction of these de- 
formities lags far behind the anticipated demand. 

Sectioning through the ascending ramus at any level with repositioning 
interferes with the directional pull of a very well-balanced system of heavy 
muscles and may lead to malunion, nonunion, or open-bite, any one of which 
might create a greater deformity than the original. Section below the level 
of the mandibular sulcus in the ramus is certain to result in sensory paralysis 
of the bone and teeth on the involved side, and anesthesia of the labial mucosa 
of the mandible, the lower lip, and the skin of the chin. 

Section through the body of the mandible, except as after the method of 
New and Erich,’ results in interference with the inferior alveolar nerve, re- 
sulting in temporary and often permanent sensory paralysis of the portion of 
the nerve distal to the operative site. 

All of the methods described for sectioning through the body of the bone 
further offer the disadvantage of compounding the wound intraorally, thereby 
creating the possibility of delayed union, nonunion, or osteomyelitis. Although 
infrequent, these complications do occur and should be prevented if possible. 


*Associate Professor of Oral Surgery, University of Michigan, and Oral Surgeon to the 
University Hospital. 
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A two-stage procedure is described in which it is possible to obviate many 
of the undesirable features of other operations. The procedure consists of 
removal of a section of bone from the body of the mandible, without cutting 
the inferior alveolar nerve or compounding the wound intraorally. This is 
advantageous because the muscles of mastication remain undisturbed, trouble- 
some anesthesia is avoided after the method of New and Erich,’ and the pos- 
sibility of infection from oral contamination is eliminated. 

The technique described does have the disadvantage of sacrifice of normal 
tooth structure and bone at the operative site, but this disadvantage becomes 
minimal in the light of accomplished end results. Another theoretical disad- 
vantage is the disturbance in the temporomandibular joint, incident to the 
slight medial rotation of condyle head due to shortening of the distance be- 
tween the molar areas. The distance between the molar areas becomes shorter 
when the anterior segment is moved posteriorly in contact with the proximal 
fragments. None of our patients has complained of discomfort in the joint, 
even after large segments of bone have been removed from the body of the 
mandible. 

By this method the correction of mesioclusion or prognathism may be 
accomplished in two stages, after removal of the teeth from the operative area. 

After carefully considering the local and general situation from all angles 
as outlined in a previous communication on this subject,’ the site of operation 
is selected. The areas of preference are distal to the first premolar because 
of the technical difficulty involved in avoiding the mental nerve anteriorly. 
The selection of the site may be influenced by existing edentulous areas in the 
premolar or molar areas. If an edentulous second premolar area already exists 
and is wide enough to permit excision of the desired amount of bone, this area 
should be used. The ideal area is the first molar region, but in some instances, 
this will not be large enough and must also include the second premolar or the 
second molar area. The width and shape of the section of bone to be removed 
can be accurately predetermined by a study of plaster casts, and is dependent 
upon the degree of prognathism and the degree of opening or closing of the 
bite necessary to obtain the optimum occlusal relationship. 

It is preferable to have sound teeth on both sides of the operative site in 
order to insure greater stability of the fragments. This is not necessary, how- 
ever, as one of our cases was sectioned posterior to the first molar on one side 
and posterior to the second molar on the opposite side, both of which were 
the last teeth in the arch. Although the proximal segments of bone were 
edentulous, approximation was maintained adequately by direct wiring and 
intermaxillary fixation. If teeth are present in the area selected for section 
of the bone, they are extracted with a minimum of trauma, particular care 
being taken to retain the buccal and lingual alveolar bone. The areas are 
permitted to heal over entirely and fill in with new tissue. This takes approx- 
imately three months. 

The first stage consists of making an incision along the crest of the ridge 
and gingival margins of the adjacent teeth, stripping the mucoperiosteum 
from the bueeal and lingual surface of the ridge in the immediate vicinity, 
and cutting the bone. The bone is cut downward and transversely across the 
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Fig. 2.—X-ray of Case 1, after first stage, showing depth of drill cuts outlining bone to be 
removed at final stage. 
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ridge with a small bone drill. A safe distance between the lower end of the 
bone incision and the nerve is maintained to avoid injury to the inferior 
alveolar nerve. A block section is thus outlined to accurate measurement, 
representing the amount of bone ultimately to be removed. The bone is not 
removed at this time. The soft tissue is returned to position and carefully 
sutured to place. This stage of the correction may be done under local anes- 
thesia as an outpatient office procedure (Figs. 1 and 2). 

The soft tissue is permitted to heal over the ridge in preparation for the 
final stage. About three weeks is allowed to elapse before undertaking the 
final step. During this period, the orthodontist is engaged in constructing 
suitable upper and lower appliances for maintaining the position of the frag- 
ments after sectioning. These appliances should be sturdy and are attached 
to the teeth by bands cemented to all cuspids and available posterior teeth. 

The appliance most satisfactory in our hands is the orthodontic type, con- 
sisting of a labial buceal arch wire to which short vertical wire projections are 
welded on the side opposite the occlusal surfaces of the teeth. This arch wire 
is attached to the teeth by bands and provides an excellent method of main- 
taining fixation by means of intermaxillary rubber band traction. 

The appliance is not attached to the teeth distal to the operative site, but 
the distal teeth are banded and attachments are provided for anterior rubber 
band traction in a horizontal plane to aid in maintaining apposition of the 
fragments. 

If immediate postoperative occlusion adequate to maintain the position 
of the segments is not imminent from a preoperative study of the casts, a 
simple occlusal acrylic splint is constructed to insure accurate positioning of 
the segment and to prevent elongation of teeth not in occlusion.* 

In our experience, it is more satisfactory to resort to an occlusal splint in 
eases where good immediate postoperative occlusion does not seem to be prob- 
able, rather than to submit the patient to preoperative orthodontic treatment. 
It has been our policy to place the mandible in the optimum position from 
which orthodontic treatment can be started, by resorting to the use of splints, 
rather than to submit the patient to a preoperative and postoperative course 
of orthodontic treatment. 

After having constructed the necessary preoperative appliances and hav- 
ing ruled out contraindications to operation, the patient is hospitalized and 
made ready for surgery. The anesthetic may be local or general, but intra- 
tracheal anesthesia via nasal tube is preferable in most instances. Rubber 
bands placed in the direction favoring positioning after sectioning are applied 
before operation. 

Incisions are made bilaterally along the inferior border of the mandible 
in the selected area, and the inferior border of the body of the bone is exposed. 
By retracting the periosteum to the lingual and buceal a slight amount, the 
cuts in the bone from the previous intraoral stage are readily seen. By use of 
bone drills, these cuts are extended to the lower border of the bone, avoiding 
the mandibular nerve which is carefully exposed by excision of the surround- 
ing bone with chisels and rongeurs (Fig. 3). Before complete excision of the 
bone, holes are drilled with a small bone drill from buceal to lingual, just 
above the inferior border of the bone on both sides of the osteectomy site. 
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These provide pathways for passage of 22 gauge stainless steel wire which is 
used to approximate the bone segments. After excising the bone up to the 
nerve, it is quite simple to remove the entire block of bone above the nerve 
without getting into the oral cavity. The medullary portion of the bone is 
then countersunk to permit approximation of the bone fragments without 
injury to the nerve. The wires are twisted tightly and cut short (Figs. 4 and 
5). It is unnecessary to remove this wire. The wound is dusted with sulfanil- 
amide crystals and closed with a small rubber drain in place, This is re- 
moved in twenty-four hours. 


Fig. 3.—Represents a section of bone removed from mandible bilaterally, without interference 
with the inferior alveolar nerve. 


New and Erich* advise waiting twenty-four hours after surgery before 
bringing the teeth into occlusion. This period of time permits the patient to 
completely react from the anesthetic and to recover the protective respiratory 
reflexes, before crowding a large tongue into a reduced oral space. 

This is especially true in cases where there appears to be unusual enlarge- 
ment of the tongue, with the necessity of removal of a large amount of bone 
bilaterally. In a large series of patients fixed in occlusion immediately post- 
operatively, we have had only one case of respiratory embarrassment, and this 
was anticipated preoperatively. In doubtful instances it would seem judicious 
to follow the suggestion of New and Erich. In all cases operated under gen- 
eral anesthesia, where fixation is immediate, it is advisable to leave the intra- 
tracheal tube in place until the patient completely reacts from the anesthetic, 
and to refrain from using morphine for the first postoperative day at least. 
All of these patients should have special nursing service for the first twenty- 
four-hour postoperative period. 
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Fig. 4.—This shows approximation of bone fragments and fixation by direct wiring after 


osteectomy. 


Case 1 postoperatively. 
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Fig. 6.—Preoperative photograph. Note disharmony of features. 
Fig. 7.—Postoperative. Note loss of prominent appearance of chin. 


Fig. 8.—Preoperative profile. 
Fig. 9.—Postoperative profile eight weeks after operation. Note minimal scar under- 
neath mandibular border. 
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The period of fixation has averaged eight weeks, after which orthodontic 
treatment may be started. During the period of fixation, the general and 
special care given to fracture cases is instituted. 


Fig. 11.—Postoperative occlusion the day intermaxillary fixation was discontinued, eight 


weeks after operation. Note sturdy orthodontic appliances for intermaxillary rubber band 
fixation. The mandible is now in position for institution of successful orthodontic treatment. 


Case 1.—E. C. (Figs. 6 to 11), 20-year-old white woman. This patient con- 
sulted her orthodontist for correction of malocclusion because of embarrass- 
ment due to prominence of the mandible. Surgical measures were instituted 
as an adjunct to orthodontic management. 


— . 
Fig. 10.—Preoperative occlusion. 
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On Oct. 4, 1943, both lower first molars were extracted with an uneventful 
postoperative course. Three months later, on Jan. 6, 1944, the intraoral first 
stage procedure was done (Fig. 2). The soft tissue healed completely and the 
final stage was done four weeks later under intratracheal nitrous oxide-oxygen- 
ether anesthesia. Approximately 1 em. of bone was excised bilaterally from 
the body of the mandible. There was no postoperative anesthesia of the 
lower lip, and the postoperative course was entirely uneventful. She was dis- 
charged on Feb. 5, 1944, the fourth postoperative day. Although the imme- 
diate postoperative occlusion was not ideal, it was the best possible to obtain 
under the circumstances, and the mandible was in the optimum position for 
the institution of orthodontic treatment. 


Case 2.—One death has occurred in our large series of cases. This is re- 
ported because it brings out some pertinent points in the postoperative man- 
agement of patients operated for correction of prognathism. A 17-year-old 
girl presented for surgical correction of a moderately pronounced prognathic 
deformity. Physical examination was negative except for the mandibular de- 
formity and a noticeable enlargement of the tongue. The speech was thick 
and slightly slurred. Some postoperative difficulty was anticipated. The teeth 
were placed in occlusion on the table after an operation of somewhat over two 
hours. Blood loss was minimal and the patient left the operating room in the 
later part of the morning in good condition and breathing normally through 
the intratracheal anesthetic tube. Orders were left to have the tube retained 
until the patient had completedly reacted and to be removed only by a doctor. 
A suction machine was kept at the bedside for removal of mucus from the 
nose and throat, and intravenous glucose was administered. At 5:30 p.m., 4% 
grain of morphine was given by hypodermic for pain and restlessness. I saw 
the patient at 6:15 p.m. She was awake, was alert, and responded to question- 
ing. The respirations were normal. The tube was removed slowly and there 
was no respiratory embarrassment. I stayed with the patient for fifteen min- 
utes, until satisfied that there was no respiratory difficulty and left instructions 
that the patient was not to be left unattended and was to remain in Fowler’s 
position with the head elevated. The patient took a glassful of liquid food by 
mouth without difficulty about 6:30 p.m. Due to a nursing shortage, no special 
nurse was obtainable, but the mother of the patient was at the bedside con- 
tinuously. About 7:15 p.m. the respiration and pulse were checked by the 
floor duty nurse and no trouble was observed. A minute or two later the 
mother noticed the patient was perspiring, had unusual pallor, and had ceased 
breathing. There was no struggle. A nurse and intern immediately entered 
the room and cut the rubber bands, suctioned the throat, administered artificial 
respiration, and injected coramine into the heart, but to no avail. The intern 
could not observe heartbeats even immediately after respirations ceased. 

No autopsy was obtained, so the cause of death was not definitely deter- 
mined. One might suppose, however, that as long as the patient remained 
awake, she was able to maintain the airway in spite of a crowded oropharyn- 
geal space, after the intratracheal tube was removed. As a result of the 
administration of morphine, and exhaustion from the day’s events, she pos- 
sibly lapsed into unconsciousness, lost her pharyngeal reflexes, and expired 
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beeause of obstruction of the airway by an enlarged tongue. The possibility of 
a pulmonary embolus must also be considered. In any ease of this kind, it 
would be safer to leave the mouth open, putting the teeth in occlusion only 
after the patient had completely reacted from the operation. 


SUMMARY 


The details of a surgical technique are described for the correction of 
mandibular prognathism by means of sectioning a portion of bone from the 
body of the mandible, without interference with the inferior alveolar nerve 
and without compounding the wound intraorally. 

CONCLUSIONS 

1. No procedure has as yet been described for the correction of mandibu- 
lar prognathism that does not have some disadvantageous features. 

2. The method described in this paper has fewer objectionable features 
than other procedures and is most likely to give satisfactory fina] results, with 
the possibility of fewer complications. 
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THE DENTIST’S RESPONSIBILITY IN THE MANAGEMENT OF THE 
PATIENT WITH RHEUMATIC HEART DISEASE 


Puitie M. Norrurop, M.S., D.D.S.,* anp Mary C, Crow ey, A.B., M.S.P.H.t 


ROBABLY there is no type of individual who causes more apprehension or 
anxiety to the dentist or demands a closer cooperation with the physician 
than the ‘‘cardiac.’’ 

From the dental standpoint the judicious treatment of such a patient re- 
quires at least certain fundamental knowledge of cardiac disease. It is true, 
probably, that the dentist often makes no attempt to become informed on the 
problem of the cardiae patient. Due to lack of interest or ignorance, the pa- 
tient may be subjected to serious complications. Further, too much reliance 
often is placed on the decision of the physician, who, although usually fully 
acquainted with the eardiae status of the patient, does not always know the 
complete dental portion of the problem. Certaialy, the management of this 
important group of individuals requires that both the medical and the dental 
profession understand each other’s problems. 

From the dental standpoint, the adequately informed dentist will possess 
more composure and self-confidence and a greater acuity in the recognition of 
eardiae disease. His diagnostic skill and composure, in turn, will promote a 
more satisfactory and desirable relationship with the physician and assure 
greater safety to his patient. In addition, he will be better prepared to meet 
complications when they occur. 

Considerable literature concerning this subject has been written by com- 
petent medical authorities. Such articles as those published by Reichert,' 
Hyman,’ Weinstein,’ Schwartz and Salman,* as well as many others, would be 
well worth the careful perusal of the uninformed dentist. 

The present discussion deals specifically with the dentist’s responsibility 
in his management of only one small group of ‘‘cardiaes,’’ patients with rheu- 
matic heart disease. It is well known that this particular type of individual is 
a candidate for the usually fatal disease called subacute bacterial endocarditis. 
It is by no means a rare or unusual disease. Frequently it follows oral surgical 
procedures and is caused by the localization of bacteria on previously damaged 
heart valves, the organisms being liberated into the blood stream as a result 
of the trauma of surgery. 

This information has been available for many years. No treatment, how- 
ever, other than precautionary measures, has been advocated which would 
prevent the localization of organisms on damaged heart valves. Recently 
we® ® have shown that by proper prophylactic sulfonamide therapy the inci- 
dence of bacteremias following the extraction of teeth could be markedly 
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decreased. Although this material has been published, the subject and the 
added responsibility to the dental profession are thought to be of sufficient 
importance to warrant republication in order to reach a still larger group of 
dental practitioners. This discussion will be presented with the thought in 
mind of giving only basic information necessary to understand the problem, 
omitting much of the scientific detail discussed in previous reports.” ° 

Since the early studies of Richards,*:* it has been shown many times by 
investigators in various fields of medicine and dentistry that, as a result of 
manipulation or trauma, showers of organisms are carried into the blood 
stream. Such a bacteremia is transient, the organisms remaining in the blood 
stream only for about three to five minutes, after which time they disappear. 

Dentistry first was introduced to the problem as a result of the spectacular 
findings of Okell and Elliot,? who showed that transient bacteremias followed 
the extraction of teeth. These investigators were interested primarily in the 
source of the Streptococcus viridans found on the vegetations of those hearts 
which exhibited subacute bacterial endocarditis. In their study of 138 cases, 
blood cultures were made before and immediately following the extraction of 
teeth. The surgery was performed under general anesthesia. Of the entire 
group, a transient bacteremia occurred in 64 per cent of the cases. The patients 
were placed in three classes, their classification depending on the degree of oral 
sepsis present. In the severely septic and pyorrheic mouths, a bacteremia was 
found to follow surgical operations in 75 per cent of cases. Even in 38 cases 
without recognizable oral sepsis, 12 patients, or 31.5 per cent, had positive blood 
cultures. Of the entire group, positive blood cultures were obtained preopera- 
tively in 12 instances, or 8.6 per cent. Except on four occasions the organism 
isolated was Streptococcus viridans. 

Elliot*® later has shown that where marked gingival disease was present, 
the mere rocking of the tooth was sufficient to permit the organisms to enter 
the blood stream. 

Murray and Moosnick" have shown that transient bacteremia follows the 
chewing of paraffin blocks. 

In the past few years, several well-conducted investigations have been 
made wherein blood cultures have been taken immediately following the ex- 
traction of teeth.® * **:'* The incidence of transient bacteremias, under these 
conditions has been found to be about 17 per cent. The wide variation of the 
incidence under local and general anesthesia ean be attributed to the vasocon- 
strictor action of the adrenalin incorporated in most local anesthetics. 


SIGNIFICANCE OF TRANSIENT BACTEREMIAS 


With the fact now in mind that bacteremias do occur, the problem presents 
itself, ‘‘ What is the significance of these bacteremias?’’ 

In the normal individual a bacteremia is probably of little or no significance, 
since the blood stream quickly destroys the newly introduced organisms. It 
might be added, however, if there is any basis for the theory of focal infection, 
surely the frequent introduction of bacteria into the blood stream, even in a nor- 
mal individual, must be considered as a portal of entry for pathogenic organisms. 

Streptococcus viridans, a common inhabitant of the gastrointestinal tract, is 
the most common organism in the oral cavity. It is also the organism most fre- 
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quently found in the blood stream during transient bacteremia. Since subacute 
bacterial endocarditis is, in most instances, the result of localization of Strepto- 
coccus viridans on previously damaged heart valves, it becomes apparent that 
such a bacteremia may be of grave significance in the etiology of this usually 
fatal disease. 

SUBACUTE BACTERIAL ENDOCARDITIS 

Incidence.—This disease is much more frequent in its occurrence than com- 
monly thought. In the average hospital of 200 beds, several cases are treated 
per annum. This incidence is much higher in areas where rheumatic fever is 
common. In our University Hospital, six patients with the disease have been 
known to be hospitalized at the same time. Frequently, the disease is not reecog- 
nized by the attending physician, probably because of the lack of facilities for 
clinical bacteriology in many communities. 

Subacute bacterial endocarditis is characterized by the formation of vege- 
tations on the heart valves, which are nearly always due to Streptococcus 
viridans organism. Although it is usually due to Streptococcus viridans, Gal- 
breath and Hull,‘ in a report of 32 cases, have shown that almost half were due 
to other organisms. It is thought that in the mechanical function of the heart 
with valvular disease the valves are readily traumatized. Minute blood plate- 
lets form at this site for the colonization of the bacteria. ‘It is understandable 
that conditions would necessarily have to be ideal before a subacute bacterial 
endocarditis could develop; that is, a blood thrombus would have to be present 
on the endocardium at the same time that a bacteremia existed. 


This disease has been regarded by most physicians as usually fatal, although 
undoubtedly some mild and a few severe cases occasionally recover. Recently, 
treatment by chemotherapeutic agents and heparin have been used with poor 
results.'* ?® The work of Loewe, Rosenblatt, Greene, and Russell,’’ in which 
they report the successful treatment of seven consecutive cases of subacute bac- 
terial endocarditis with the use of penicillin and heparin therapy, is most inter- 
esting, and this treatment may have some promise. At present, however, the 
prognosis for subacute bacterial endocarditis is extremely grave. It is very 
questionable, once the disease has developed, if any treatment is of value. 

According to Katz and Elek,’* the cause for the persistence of the disease, 
and the great, if not impossible, difficulty in treating the infection of Strepto- 
coccus viridans in a valvular vegetation once it has developed, are due to three 
factors: (a) the relative avascularity of the valve leaflets, (b) the presence of a 
film platelet barrier which interferes with the entrance of white blood cells and 
hinders the diffusion into the lesion of the bacteriostatic and bactericidal agents 
present in the blood stream, and (c) the fibrin constantly being added, which 
offers an excellent medium for the growth of these bacteria. 

Symptoms.—As a rule, the onset is indefinite. The patient’s attention is 
not directed toward the heart but, rather, he becomes aware of fever and the 
feeling of not being well. Often where infection of the throat or upper re- 
spiratory passages is present, or where recent surgery has been performed, 
such as a tonsillectomy or the extraction of teeth, the patient feels that he 
simply has failed to recover. The fever is remittent in character, with daily 
peaks of 102° F. being common. 
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The vegetations on the valves or on the walls constantly supply the blood 
stream with organisms which frequently produce emboli. 

As the disease continues, the symptoms become more definite and diag- 
nosis is easier. The patient develops a progressive anemia as well as embolic 
phenomena. The latter consist of petechial hemorrhages on the skin or under 
the nails. Emboli may settle in various organs such as the kidneys, an albumi- 
nuria and transient hematuria resulting. The patient may live six months or 
a year although frequently death may occur in a few weeks or months. Most 
commonly, death is due to the complete exhaustion of the patient. 

It is true that subacute bacterial endocarditis affects people who have 
damaged heart valves, usually as a result of rheumatic fever. Rheumatic 
fever, however, is not the only source, for subacute bacterial endocarditis may 
occur with congenital heart disease. One-third of those with this disease die 
from it.’* It also may complicate sclerosed valves due to arteriosclerosis, or 
the aortic valve in syphilis. 

These latter conditions are not discussed here in any detail. It should be 
kept in mind, however, that individuals with congenital heart disease, arterio- 
sclerosis, or syphilitic involvement of the endocardium should be treated in the 
same manner as the patient with rheumatic heart disease. 


RHEUMATIC HEART DISEASE 


**Rheumatie heart disease’’ is a condition of progressive and permanent 
structural changes in the heart as a result of rheumatie fever. 


RHEUMATIC FEVER 


In rheumatic fever, the probable cause, according to current opinion, is 
thought to be infectious, and apparently closely associated with the invasion of 
the body by hemolytic streptococci. It is characterized primarily by fever, 
toxicity, polyarthritis, and disseminated focal inflammatory lesions of the eardio- 
vascular system. It might be stated here that chorea, often known as Saint 
Vitus’s dance, is now considered as a part of a multiple symptom complex; in 
other words, chorea is rheumatic fever plus a further complication or involve- 
ment of the brain. In addition to the usual symptoms accompanying rheu- 
matic fever, these patients have marked psychic changes, involuntary muscular 
twitchings, and a propensity to endocarditis. 

Incidence.—Rheumatie fever is a common disease. Paul'® has estimated a 
total of 840,000 cases of rheumatic heart disease, active and inactive, in a popu- 
lation of 100,000,000 people. Since nearly all eases of rheumatic fever leave 
some degree of endocarditis or scarring on the heart valves, it becomes evident 
that about 1 in every 100 patients entering the dentist’s office, based on Paul’s 
figures, is a candidate for subacute bacterial endocarditis. This incidence will 
be much higher in certain communities, for the disease is more prevalent in 
damp areas such as those near water fronts. It also occurs more frequently 
among the poor and undernourished. Children are particularly susceptible to 
this disease, since over 70 per cent of the cases occur between 4 and 30 years of 
age, the peak being between 7 and 10 years.*° 

Briefly, the disease affects the myocardium, pericardium, and, especially, the 
endocardium in which granulomatous formations occur. The pathologie picture 
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and the amount of injury produced depend on the location, size, and stage of 
their development. These granulomatous formations commonly are called vege- 
tations. Those vegetations which occur so frequently along the heart valves 
result in sear formation later when healing takes place. These areas are the 
sites where the bacteria localize and produce a subacute bacterial endocarditis. 


PROPHYLACTIC USES OF SULFATHIAZOLE 


It was with this information in mind that our study was made in the hope 
that by premedication with sulfathiazole the incidence of bacteremia following 
oral surgical procedures could be decreased. If a decreased incidence could be 
shown, then it would be reasonable to assume that prophylactic sulfonamide 
therapy would be indicated for those people with pre-existing valvular heart 
disease when surgery is contemplated. Further, such a procedure should de- 
crease the possibility of the development of a subacute bacterial endocarditis. 
We were aware that the nonhemolytie streptococci, that is, Streptococcus an- 
hemolyticus and Streptococcus viridans, had been thought to be unaffected by 
the bacteriostatic action of the sulfonamides. Nevertheless, it was our hope that 
such prophylactic treatment might still be efficacious. No attempt was made to 
select any specific type of case or even to limit the number of extractions to one 
or two teeth. All types of extractions were included in the series. The surgical 
procedures were carried out by students, using 2 per cent procaine with 1 :50,000 
adrenalin. The bacteriologie techniques will not be given in this article but can 
be obtained in the original report. 

In the beginning of the study, 1 Gm. of sulfathiazole and a like amount of 
sodium bicarbonate were given every four hours until 6 Gm, of the drug had 
been taken by the patient, the last dose having been given three hours before the 
operation was performed. In all of these studies, blood cultures and blood levels 
were taken just before the local anesthetic was administered. Blood cultures 
were then taken immediately following surgery, and again ten minutes later. 

In this group (95 eases), it was found that only 40 had a blood level over 
4 mg. per 100 ¢.c., while 55 eases fell below that level. It is to be remembered 
that it is desirable, in order to have an optimum bacteriostatic action of sulfa- 
thiazole, to have a blood saturation of over 4 mg. per cent. Where the blood 
level was above 4 mg., the incidence of positive blood cultures was found to be 
5 per cent, whereas in those eases where the blood level was below 4 mg., the 
incidence was 14.5 per cent, nearly approximating the usual unpremedicated 


ease of 17 per cent. 

These findings revealed the importance of raising the blood level of the drug 
above 4 mg. if the optimum results are to be obtained. It also showed the diffi- 
culty in raising and maintaining an adequate blood level above 4 mg. per 100 c.c. 
The variation of the blood level probably was due to the individual ability of the 
patients to absorb and secrete the drug and to the failure on the part of the 
ambulatory patient to cooperate by taking the drug every four hours, especially 
at night. 

In this entire series and also in nearly 100 cases used as a control series, 
positive blood cultures were not obtained either before or ten minutes following 
surgery. It seemed evident that it was only necessary to have a maximum blood 
level at the time of the operative procedure. Also, with the discouraging results 
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in mind when using the routine procedure, it was decided to give one massive 
dose of 5 Gm. each of sulfathiazole and sodium bicarbonate three hours before 
surgery. 

Forty-four cases were studied in this group. Thirty-one of the total showed 
blood levels of over 4 mg. per cent, the average being 5.8 mg. An incidence of 
3.2 per cent of positive cultures was found in this group. The remaining 13 
patients in whom the blood level was found to be below 4 mg. per cent, with an 
average of 3.4 mg., showed an incidence of 0.8 per cent positive cultures, which, 
considering the size of the group, has little significance. 

A composite of these two groups treated by sulfathiazole shows definitely 
that the blood level of the drug is an important factor in decreasing the inci- 
dence of bacteremia. Seventy-one cases in which the blood level was above 
4 mg. per 100 ¢.c. showed an incidence of 4.2 per cent of positive cultures; 
patients whose blood level was below 4 mg. had an incidence of 14 per cent 
positive blood cultures. 

In this same study a series of 45 cases was studied, using sulfamerazine 
as the bacteriostatic agent. We became interested in the possibilities of this 
drug since it has been thought to be less toxie than sulfathiazole and to be 
absorbed rapidly and excreted slowly, as recently reported by Hall and 
Spink.**. This action would be of great advantage since a smaller amount of 
the drug would be necessary to reach and maintain the desired blood level. 

The results from this group of cases were discouraging. Thirty-nine cases 
in which the blood levels were above 4 mg. per cent, with a high average of 
8.2 mg., showed six positive cultures or an incidence of 15.3 per cent. No posi- 
tive cultures were found in the six cases where the blood level was below 4 mg. 
per cent. This group again is too small to draw many conclusions; although 
this study using sulfamerazine as a prophylactic agent is small, it indicates 
that sulfamerazine is not a good bacteriostatic agent in infections by Strepto- 
coccus viridans. 
COMMENTS 


From the results which have been given, it seems that the prophylactic use 
of sulfathiazole should be instituted in the patient having valvular heart 
disease when infection is present or surgical measures are contemplated. 

Sulfanilamide, sulfapyridine, sulfadiazine, and other sulfonamides may be 
as effective as sulfathiazole or more so. At the moment, however, there is not 
sufficient scientific information regarding their merits for prophylactic use 
with patients who have valvular heart disease. It is our desire to study the 
effect of penicillin in the same manner as we have investigated the prophy- 
lactic use of sulfathiazole. If penicillin should be found to decrease the inci- 
dence of bacteremias, it would readily replace sulfonamide therapy, primarily 
because of its lack of toxicity. 

It should be emphasized that sulfathiazole should not be used promiscu- 
ously and that its use is advocated for patients whose histories show a predis- 
position to endocarditis. At the present time, the sulfonamides are being used 
indiscriminately for many minor ailments, such as upper respiratory infections 
and sinusitis, and even before the extraction of carious teeth. Such use of 
these drugs is condemned. Not only is such indiscriminate use of doubtful 


therapeutic value, but it is also extremely dangerous to the patient should an 
idiosynerasy develop. Furthermore, when an idiosynerasy develops, the pa- 
tient is denied the advantages of the drug later when a serious illness occurs. 

Medical men whom we have consulted during the past four years have 
accepted our findings enthusiastically as a contribution to the management of 
the patient with endocarditis. Not only has the physician cooperated in the 
medication of these patients, but he also has the opinion that such patienis 
should be given postmedication for at least twenty-four to thirty-six hours, in 
order to maintain the drug in the blood stream at the proper level. Such 
treatment probably is the safest procedure. 

Although in this study we have not encountered any drug reactions, it is 
suggested that a physician prescribe the drug, for, on rare occasions, a patient 
may show an idiosyncrasy to even a small dose or a single dose. Should such 
a complication arise, the physician not only can share in the responsibility, but 
also is better able to treat the situation. 

In the management of the endocarditis case given premedication, the ques- 
tion arises: How much surgical work should be performed at one time? It is 
our opinion that, once there is adequate premedication, as much surgical work 
should be completed at one time as is possible. Of course, such factors as the 
general health of the individual, the difficulty and extent of the operation, and 
the degree of the infection, influence this decision. We should keep in mind 
constantly that a sulfonamide should be used the least possible number of times. 

A word might be added here about the importance of the elimination of all 
questionable foci of infection in this type of patient. Subacute bacterial endo- 
carditis may follow a severe upper respiratory infection, in fact any acute 
infection or injury. Therefore, the physician and dentist should eliminate any 
questionable foci so that an acute complication will not arise later and thus 
predispose this patient to subacute bacterial endocarditis. 

As was stated in the previous publication, it is the responsibility of the 
dentist and physician to afford added safety to patients who have valvular heart 
disease, by the prophylactic use of the sulfonamides. The dentist should in- 
quire routinely into the patient’s past history to determine whether the patient 
has ever had rheumatic fever, chorea, or any heart disturbance. This inquiry 
should be made of patients with severe oral sepsis or when surgical procedures 
are contemplated. If, from this inquiry, possible or definite information sug- 
gesting valvular heart disease is obtained, the dentist should contact the pa- 
tient’s physician requesting his confirmation or diagnosis. If his examination 
suggests the mere possibility of valvular heart disease, sulfonamide premedica- 
tion should be prescribed. The physician likewise has a responsibility in the 
management of the patient with congenital heart disease, or endocarditis. 
Once a physician has under his care a patient presenting a questionable or 
recognized valvular heart disease, the patient should be considered definitely 
in the need of prophylactic treatment when any type of surgical operation 
becomes necessary. 
SUMMARY 


The management of the ‘‘cardiac’’ requires certain fundamental knowledge 
and the need for closer cooperation between the physician and dentist. 
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This discussion limits consideration specifically to the management of the 
patient with rheumatic heart disease. 

Bacteremias have been shown frequently to follow manipulation and trauma 
of surgical procedures, especially following the extraction of teeth. From such 
a bacteremia the patient with valvular heart disease (usually resulting from 
rheumatic fever) may develop subacute bacterial endocarditis as a result of the 
localization of bacteria on previously damaged heart valves. 

The prophylactic use of sulfathiazole, if given in doses sufficient to raise 
the blood levels above 4 mg. per 100 ¢.c., reduces markedly the incidence of posi- 
tive blood cultures. 

It is in a large part the dentist’s responsibility to manage the patient with 
valvular heart disease by treatment with sulfonamides. 

It is thought that prophylactic premedication with sulfathiazole may pre- 
vent the individual with valvular heart disease from developing a subacute 
bacterial endocarditis. 
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INTRACRANIAL LESIONS RESULTING FROM DENTAL INFECTION 
Report or Two Cases 
JoHN W. Kemper, D.D.S., M.D.,* anp L. F. Asevtrne, D.D.S., M.S.t 


HERE are few reported cases of death due to intracranial lesions resulting 

from primary dental infection. The following is a report of two cases 
seen recently at University Hospital; in one death was due to direct extension 
of the infection, and the other apparently spread by way of the blood stream. 

Direct extension would seem rare indeed because of natural barriers, that 
is, the skull and dura; however, this was demonstrated in one ease following 
masticator space abseess. It would be reasonable to expect sepsis and hematog- 
enous spread to be a more common sequela rather than direct extension for 
anatomical reasons alone. This again would depend upon the fascial planes 
involved and the original site of infection. 

Case 1—V. B., a 26-year-old white woman, was brought to the hospital in 
a semicomatose condition complaining of a swollen jaw and headache. She 
was apparently well until four weeks previously when the maxillary left third 
molar was removed under local anesthesia. Four days following this procedure, 
trismus, swelling, and pain developed over the left ramus of the mandible. 
Several days later she was hospitalized, and intraoral incision liberated frank 
pus from the left pterygopalatine fossa. There was gradual improvement for 
one week and then pain, swelling, and trismus recurred in the same area. The 
patient again underwent operation, consisting of incision and drainage extra- 
orally at the angle of the mandible. For two weeks prior to admission to this 
hospital she was slightly disoriented, with some dysphagia, occasional nausea 
and vomiting, projectile in type. There had also been ‘some complaint of frontal 
headache; however, there was no evidence of motor or sensory impairment. 

On admission the patient appeared acutely ill, semicomatose, and responded 
only to rather vigorous stimuli. There was slight swelling over the left ramus 
of the mandible extending into the temporal area. Through the incision at the 
angle of the mandible there was a slight amount of seropurulent drainage. 
Intraorally there was no evidence of pathology. The site of the recent extrac- 
tion had healed completely. Except for slight mental confusion the remainder 
of the physical examination was negative. 

The patient was operated on the day of admission. Frank pus was found 
under the temporal muscle. It was also found that this communicated directly 
with the incision at the angle of the mandible through a sinus tract beneath 
the zygoma. Culture later showed the organism present to be Streptococcus 
viridans. 

From the Department of Oral Surgery, University Hospital, University of Michigan. 

*Professor of Oral Surgery and Head of Department of Oral Surgery, School of Dentistry, 
and University Hospital, University of Michigan. 
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The patient was then transferred to the Department of Neurosurgery. The 
skull was trephined and thorotrast injected beneath the dura. X-rays revealed 
a brain abscess in the left temporal lobe directly beneath the site of the sub- 
temporal abscess. 

The patient was again operated on and the brain abscess evacuated of 
20 ¢.c. of free pus. The postoperative course was not satisfactory and the 
patient’s condition grew steadily worse in spite of the administration of peni- 
cillin, and transfusions of whole blood. Forty-eight hours following the opera- 
tion, the patient expired. 

Autopsy confirmed the clinical findings of direct extension of the infection 
from the subtemporal abscess through the temporal bone to the brain. Culture 
of the brain abscess again showed Streptococcus viridans, the same organism 
demonstrated in the masticator space abscess. 

Case 2.—C. D., a 55-year-old white man, was admitted to University 
Hospital complaining of an ‘‘infected jaw’’ and severe pain radiating down 
the back of the neck. History revealed an abscess of the mandibular left second 
molar, which had been incised and drained by his local dentist with immediate 
relief of symptoms. After an interval of two weeks there was sudden onset 
of pain and swelling over the left ramus. He was hospitalized, and intra- 
and extraoral incisions were made without liberating any pus. Somewhat im- 
proved, he was discharged two weeks previous to his admission to this hospital. 
After several days he noted pain in the occiput that radiated down the neck. 
This increased in severity up to the time he was first examined here. 

Examination revealed a well-developed, well-nourished man of 55 years in 
acute distress and somewhat slightly confused. 

There was a slight diffuse, firm, painless swelling over the left ramus of 
the mandible. The pupil of the left eye appeared fixed and there was 
bilateral palsy of the sixth cranial nerve. There were no other neurological 
signs. The temperature on admission was 104° F., the white blood count 
10,000, and the urine showed a 2 plus albumin; however, the sediment was 
negative. 

Examination of the oral cavity revealed a moderate amount of trismus. 
The remaining teeth were in a very poor state of repair with far-advanced caries 
and gross oral sepsis. There was no evidence of any acute process in the oral 
cavity. X-rays of the mandible revealed several apical abscesses including the 
mandibular left second molar but no evidence of any other bony pathology. 

The patient was placed on 15,000 units of penicillin every four hours and 
the temperature dropped somewhat but fluctuated between normal and 102° F. 
for several days. Meanwhile he developed increasing signs of meningeal 
irritation, and he was transferred to the Department of Neurosurgery for treat- 
ment. In addition to the bilateral sixth nerve palsy the patient developed a 
positive Kernig’s sign and stiff neck. All deep reflexes were exaggerated but 
equal. X-rays of the skull revealed slight cloudings of the basilar bone which 
possibly indicated some inflammatory process. Lumbar puncture revealed 315 
cells, 88 per cent of which were lymphocytes and 12 per cent leukocytes. 
Pandy’s test was positive and the initial fluid pressure 180 mm. Blood and 
spinal fluid cultures were negative. 
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In view of the spinal fluid and neurological findings the skull was trephined 
and ventriculograms made. The brain appeared normal and no pathology was 
found. The ventricles appeared in normal position. 

Temporarily the patient appeared improved. However, the day following 
surgery he developed a left-sided hemiplegia, and in spite of all supportive 
measures respiration ceased. 

Unfortunately, autopsy was not permitted and the clinical diagnosis of 
basilar meningitis and questionable basilar osteomyelitis was not substantiated. 
However, the clinical picture was quite definite. 


COMMENT 


Kven though the above sequelae are fortunately rare, early and adequate 
treatment is indicated no matter how insignificant the primary dental infection 
may seem. It is well known that organisms commonly found in the mouth 
are extremely pathogenic should they invade the cranial cavity. Occasionally, 
serious sequelae may result even with early diagnosis and proper therapuetic 
treatment. This may be influenced by uncontrollable factors, such as individual 
resistance and the type and virulence of the invading organisms. 

The purpose of reporting these two cases is to stress the possible dangers of 
primary dental infection and the importance of early and. adequate treatment. 
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METASTATIC OSTEOCHONDROMA OF MAXILLA FROM PRIMARY 
TUMOR OF TIBIA 


Report oF CASE 


JoHN W. Kemper, D.D.S., M.D.,* Hersert J. Boom, D.D.S., M.S.+ 


ARCOMAS are malignant neoplasms of connective tissue origin. They may 
be so-called pure, that is, connective tissue growths resembling an adult 
structure, or a considerable degree of differentiation may be present with inter- 
cellular substance that is clearly fascia, cartilage, bone, ete. Descriptive 
terms, such as fibrosarcoma, chondrosarcoma, osteosarcoma (or osteogenic 
sarcoma), have therefore come into being. The existence of more than one 
parent tissue in these tumors is depicted by terms such as osteochondrosarcoma. 

Osteogenic sarcoma is considered to be one of the most common of malig- 
nant bone tumors. It is also regarded as one of the most malignant and in- 
curable of all growths. It is seen more frequently in children and young adults, 
becoming increasingly rare in middle life. A clinical history of trauma is not 
uncommon, followed by the appearance of a sharply demarcated, painful swell- 
ing at the site of the injury. It usually occurs at the end of the shaft of the 
long bones, principally in the region of the knee. It occasionally occurs as a 
primary lesion in the jawbones. 

Early rapid growth is marked by discomfort and often an elevated tem- 
perature mimicking the picture of acute infection. The prognosis in almost 
all osteogenic sarcomas is very grave, and the younger the patient the worse 
the outlook and the more rapid the course. 

The tumor grows expansively, but also infiltrates adjacent tissue, the cells 
creeping along fascial planes, between muscle fibers, and through Haversian 
canals, thus making successful surgical attempts unlikely and recurrence and 
metastasis common. It forms a bulky, highly vascular mass with vessels that 
are young and thin-walled, so that invasion by tumor eells takes place readily 
and metastasis occurs early by the hematogenous route—notably to the lungs. 
Indeed, the lungs may well be invaded before a diagnosis of the primary tumor 
ean be made, and radiographic examination of the lungs should be made for 
metastasis in all cases before surgical treatment is considered. Should tumor 
emboli pass through the pulmonary capillaries, they may lodge in any organ; 
however, metastasis of osteogenic sarcoma to other bones is rather rare. 


From the Department of Oral Surgery, University Hospital, University of Michigan. 
*Professor of Oral Surgery and Head of the Department of Oral Surgery, School of 
Dentistry and University Hospital, University of Michigan. 

tInstructor in Postgraduate Oral Surgery, W. K. Kellogg Institute of Graduate and Post- 
graduate Dentistry. 
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Metastatic Osteochondroma of Mazilla 


CASE REPORT 


History.—T. A., No. 455150, a 13-year-old white girl, was first admitted 
to the Bone and Joint Service of the University Hospital, in January, 1940. 
Approximately five months prior to this date she had tripped and fallen on the 
right knee. The abrasions healed rapidly, but two months later she noticed 
pain in the area sufficient to interfere with function. Swelling followed shortly, 
and the signs and symptoms gradually increased in severity. Her past and 
familial history were entirely irrelevant and noncontributory. 

Physical Examination.—The patient was a well-developed, well-nourished 
white girl, appearing chronically ill. Examination of the extremities revealed 
some stiffening of the right knee with a tender, inflammatory swelling about 
the joint. The temperature was 99.2° F. Further careful and detailed phys- 
ical examination and laboratory studies failed to reveal any other significant 
findings. 

Radiographic Examination——Examination of both upper tibiae revealed 
a marked bone sclerosis of the proximal portion of the right tibial shaft. The 
radiologists considered the possibility of a sclerosing osteomyelitis, but re- 
garded the probability of a primary bone tumor. Routine radiographie exam- 
ination of the chest was entirely negative. 

Course——As a definite diagnosis could not be established by the usual 
clinical and radiographic methods, the lesion was biopsied. A diagnosis of 
spindle-cell osteochondrosarcoma was returned and, in view of lack of evidence 
of metastases, amputation was recommended. Accordingly, the right leg was 
rentoved by the orthopedic surgeons at the junction of the middle and lower 
thirds of the femur. Convalescence was uneventful and the wound healed 
without complication. The patient was discharged on the twenty-third post- 
operative day with instructions to return for postoperative examinations. 

Subsequent Course.—For a period of almost two years after hospital dis- 
charge the patient was entirely well. Periodic examinations were negative for 
recurrence or metastases. In March, 1942, she again returned to the hospital, 
stating that a few months previous there had been an insidious onset of pain 
over the lateral aspect of the left femoral condyle, with the complaint that the 
pain had gradually increased in severity, and recently there had been swelling 
in this region. 

Examination revealed a firm, smooth, symmetrical tumor approximately 
6 by 7.5 em. in size, situated just above the left lateral femoral condyle. Fur- 
ther routine examination and accumulated laboratory data were essentially 
normal. Chest films remained negative. A biopsy of the left leg tumor dis- 
closed an osteochondrosarcoma of the same general type as that of the primary 
neoplasm, but less differentiated. During this admission a left mid-thigh 
amputation was performed. The immediate, as well as the complete, postopera- 
tive course was uneventful. 

In August, 1942, five months after the last discharge date, the patient 
noted pain and slight swelling in the left maxillary mucobuceal fornix. Her 
local dentist found the maxillary left first and second molars to be tender to 
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pereussion and moderately mobile, and removed these teeth. Temporary relief 
was obtained, but two weeks later a definite mass was visible at the recent 
operative site. 

One month after the extractions the patient was seen in the Department of 
Oral Surgery of the University Hospital. Examination revealed marked facial 
asymmetry with definite prominence over the left cheek. <A firm, nonfluctuant, 
tender mass could be readily outlined over the left alveolar ridge and anterior 
wall of the antrum. Intraorally, a fleshy tumor extended to the mesial aspect 
of the first premolar and posteriorly to the maxillary tuberosity. The adjacent 
dentition was partially covered, the mucobuceal fornix obliterated, and the 
palatal mucoperiosteum expanded toward the midline, A large, firm abdominal 
mass in the right upper quadrant was considered to be due to liver metastases. 


Radiographic examination of the paranasal sinuses demonstrated .an ex- 
tensive neoplasm involving the left maxillary and ethmoid sinuses, left alveolar 
ridge, and soft tissues of the left cheek. There was also radiographic evidence 
of recurrent neoplasm at the distal end of the left femur. <A scout film of the 
abdomen showed intra-abdominal calcification, and metastases of the osteo- 
chondrosarcoma were considered a likelihood. 

By biopsy the intraoral mass was found to be identical with that of the 
previously occurring tumors of the extremities. 


Fig. 1.—Metastatic osteochondroma of maxilla one month following extraction of teeth. 


Because of the extensive invasion and unquestioned widespread metastases, 
therapeutic measures were necessarily confined to symptomatic treatment. An 
attempt to reduce the size of the maxillary mass by radiation therapy failed, 
and it was decided that surgical intervention to facilitate mastication and pro- 
mote a feeling of well-being was in order. Under avertin anesthesia the oral 
portion of the mass was excised by cautery. 

A relatively short period of relief was followed by progressive growth, and 
in January, 19438, the patient was again admitted for a second partial cautery 
excision of the maxillary neoplasm. At this time she complained of nasal ob- 
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struction, slight blurring of vision, radiating pain over the left shoulder, and 
nausea and vomiting. Nareotics and barbiturates, in restricted dosage, were 
now required for sedation and analgesia. 

After one month the mass had returned to and exceeded its former size, 
and now was soft, friable, with marked hemorrhagic tendencies. The ab- 
dominal mass filled the entire right upper quadrant, and a left radial nerve 
palsy had developed. A third electrocauterization of the oral tumor was per- 
formed, and at the same time the left external carotid artery was ligated as 
a prophylactic precaution. This procedure was carried out under pentothal 
sodium anesthesia. 

On March 6, 1943, T. A. was admitted to the hospital purely as a nursing 
problem. The intraoral tumor practically occupied the left half of the oral 
cavity. There was ptosis of the left lid, left exophthalmos and diplopia on 
attempting vision beyond 45 degrees from the straight anterior. Respirations 
were purely diaphragmatic, and a dyspnea with slight cyanosis was present. 
During this period her temperature remained on a plateau between 103° and 
104 F. Routine sodium phenobarbital alternating with nareoties, administered 
hypodermically, maintained hypnosis with relative comfort. 

Cheyne-Stokes type of respiratory rhythm was noted on April 1, 1948, 
and on April 5, almost four vears after initial onset of the disease process and 
eight months following the dental extractions, respiration ceased. 

On post-mortem examination, the huge mass in the right upper quadrant 
of the abdomen was found to be retroperitoneal metastases, pressing upon the 
right kidney and adrenal gland. An intact liver was flattened anteromedially 
to this mass. Other pathologie findings included metastatis to the sternum 
and substernal tissues, organizing obturating thrombi in the external iliae veins, 
terminal acute purulent bronchitis, acute edema of the lungs, patchy atelectasis 


and emphysema, mild chronie cystitis and urethritis, and generalized simple 
atrophy. 


Microscopic Examination.—Microseopie examination revealed the addi- 
tional positive metastatic findings: a mass of metastatic poorly differentiated 
chondrosarecoma, with diffuse infiltration of musele and fascia of the neck; a 
large retroperitoneal mass of chrondrosarecoma showing a higher level of dif- 
ferentiation than that in maxilla and neck; an extensively infiltrated right 
kidney by chondrosareoma which formed an abundant hyaline matrix, and the 
undersurface of the manubrium covered by a layer of osteochondroma. 


COMMENT 


Although skeletal metastasis of malignant tumors is not uncommon, metas- 
tasis to the jawbones is relatively rare. Carecinomatous metastasis to the jaws 
from primary lesions in the prostate, breast, thyroid, kidneys, rectum, bronchi, 
ovary, and parotid gland have been reported. We know of no other reported 
case of metastasis of osteogenie sarcoma to the maxilla. 

The spread of sarcoma to distant parts of the body is usually by way of 
the blood stream, and the secondary tumors are usually first found in the lungs. 
Sinee the lung was not invaded in this ease, it can be assumed that it was not 
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favorable soil for propagation of the neoplastic cells and they presumably 
passed directly through the pulmonary capillaries without being screened out. 

Rapid growth of malignant humors of the jaws following the extraction 
of teeth is commonly encountered as in this ease. Loose teeth associated in a 
noninflammatory swelling should always suggest the possibility of a neoplasm. 
Although the tumor of the maxilla no doubt existed and was perhaps far ad- 
vaneed before the removal of the teeth, its growth no doubt was activated by 
the extraction and added to the discomfort of the patient during the terminal 


stage. 
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ADAMANTO-ODONTOMA 
Report oF CASE 


JoHN W. Kemper, D.D.S., M.D.,* anp R. W. Root, A.B., D.D.S.t 


EF. W. (No. 552359), a white girl 6 years of age, was admitted to the Oral 
e Surgery Department of the University Hospital with a chief complaint of 
swelling of the right side of the face. It was first noticed by her mother nine 
months previous to admission to the hospital. There was a gradual increase 
in size for about four months, after which the mother stated it seemed to 
decrease in size. During the past three months there had been no apparent 
change in size. There had been no symptoms other than the swelling. 


The family, birth, and developmental histories were negative. There had 
been no previous diseases. 


Fig. 1.—Photograph showing facial asymmetry caused by maxillary adamanto-odontoma. 


Physical examination revealed a well-developed, well-nourished child with 
an obvious swelling on the right side of the face. The tumescence extended 
from inferior border of the orbit to the mid-portion of the cheek (Fig. 1). It 
was noninflammatory, stony hard and painless. It seemingly involved the 
whole right maxilla. Intraoral examination showed a hard, noninflammatory 
tumor of the maxilla extending from cuspid region posteriorly beyond the 


From the Department of Oral Surgery, University Hospital, University of Michigan. 


*Professor of Oral Surgery and Head of Department of Oral Surgery, School of Dentistry 
and University Hospital, University of Michigan. 


Intern, Department of Oral Surgery, University Hospital, University of Michigan. 
709 


‘ 
Pad - - 
3 
— 
¢ 
4 
ail 
4 
& 


Fig. 3.—Lateral view radiograph showing large maxillary tumor containing calcified structures 
and the crowns of unerupted premolars and first and second molars. 
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tuberosity. The expanded buceal plate of bone completely obliterated the 
canine fossa and upper mucobuceal fornix. There was bulging of the palatal 
process extending to the midline of the palate. The two maxillary incisors 
were missing and the right second deciduous molar was very mobile. The 
mass was bony hard in its entirety and was painless, with no evidence of sup- 
puration (Fig. 2). 


Fig. 4.—Posteroanterior radiograph showing relative size of the tumor and expanded superior 
and lateral walls of the antrum. 
The remainder of the physical examination was entirely negative. 
Blood examination showed the hemoglobin to be 84 per cent and the white 
count 6,300. The Kahn test was negative. The urine was negative, except 
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Figs. 5 and 6.—Same views as Figs. 3 and 4 after enucleation of the tumor. 
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for 8 W.B.C. per high-power field. The tuberculin test was negative as was the 
admission chest film. 

X-ray examination of the skull revealed a large tumor filling and expand- 
ing the right maxillary antrum to considerable proportions. The growth 
showed extensive patchy calcification with several crowns, perhaps of the see- 
ond dentition, in the premolar and molar regions (Figs. 3 and 4). There was 
no evidence of invasion of the ballooned-out orbital, medial, and lateral walls. 

Since there was so much expansion of the superior and lateral walls of 
the antrum without any apparent erosion, it led to the impression that this 
was most likely a benign lesion. This, together with the contained tooth strue- 
ture, favored a tentative x-ray diagnosis of odontoma. 


Fig. 6.—See opposite page for legend. 


Because of the history of rapid growth and the loose second deciduous 
molar, it was felt that a microscopic evaluation to rule out sarcoma was in- 
dicated. 

A biopsy was made from the crest of the alveolar ridge including the 
mobile molar. This showed, on microscopic examination, myxomatous connec- 
tive tissue with an occasional nest of cells with a palisade suggesting adamanti- 
noma. There was also a small cyst lined by columnar epithelium. 
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The patient was operated on under intratracheal nitrous oxide and ether 
anesthesia. An incision was made on either side of the crest of the alveolar 
ridge, parallel to and about 1 em. above the gingival margins. These were 
earried from the incisor region to the tuberosity so as to inelude tissue well 
outside the biopsied area. The mucoperiosteum was elevated from the buccal 
and palatal processes. The buecal plate of bone was parchment paper in 
thickness, but otherwise it, as well as the palatal process, appeared normal. 


Fig. 7.—Photomicrograph showing atypical tooth structure. Irregular mass of dentine 
surrounded by enamel matrix. Epithelial elements on periphery of mass. En, Enamel; Ep, 
epithelium; D, dentine. Hematoxylin and eosin. X40. 


A large section of the thin buceal plate was removed, exposing an encapsulated 
tumor which stripped away from the bony walls with ease. In order to give 
aecess to the anterior pole of the tumor, the alveolar process, including the first 
deciduous molar, was removed. This exposed the unerupted crowns of the 
two premolars whith were lying in a dense cellular tissue. The neoplasm 
extended anteriorly to the deciduous cuspid, which also was extracted and 
showed erosion of the posterior portion of the upper third of its root. Begin- 
ning anteriorly, the heavy capsule was easily teased free from the walls of the 
bony cavity. The tumor was enucleated as far back as the posterior extremity 
of the maxilla, where it was found to have eroded through the zygomatic sur- 
face and tuberosity and to have extended into and completely filled the pterygo- 
palatine fossa. By gentle and steady traction the posterior portion was com- 
pletely extirpated. The capsule of the tumor was very thick and intact except 
for a wide rupture at the point where a section had previously been excised 
for a histological examination. Together with the complete neoplasm, the sur- 
gical specimen also included all of the excised alveolar ridge posterior to the 
lateral incisor as well as a large section of the bueeal and palatal piate. The 
remaining cavity, which measured 6 by 6 by 6 em., was packed with a large 
petrolatum gauze dressing. 

The gross specimen consisted of a tumor 6 by 6 by 6 em. completely covered 
by a very thick leathery capsule. On sectioning, it consisted of a soft, pink, 
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fleshy mass, containing a very large number of calcified bodies varying in size 
and shape. Some resembled rudimentary teeth. There were two well-formed 
molar crowns (probably first and second molars), as well as two conglomerate 
masses measuring 1 by 2 em. 


Fig. 8.—Cords and masses of epithelial cells in delicate connective tissue stroma. Typical 
areas of adamantinoma. Hematoxylin and eosin. 40. 


Fig. 9.—Higher magnification of epithelial mass showing characteristic morphology and arrange- 
ment of cells. Hematoxylin and eosin. 100. 


Microscopic Examination.—*The specimen received measured 5 by 6 by 6 
em. and was surrounded by a dense fibrous capsule. The mass cut with diffi- 
culty because of the numerous areas of ecalcifieatica. One cut section of the 
interior of the mass was a conglomerate of varying sized glistening white strue- 


tures, some of which appeared to be atypical teeth. In other areas the mass 
was more solid, had a mottled appearance, and contained areas of calcification. 
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‘‘The periphery of the mass was dense fibrous connective tissue in which 
high cuboidal to high columnar epithelial cells were found in masses, strands, 
and anastomosing cords. The cells were arranged in a parallel or palisade 
fashion at the margin of the masses and cords. Many cells were tall, col- 
umnar, with basally placed nuclei, and appeared to be atypical ameloblasts. 
Toward the interior of the mass these groups of cells became larger and sur- 
rounded small cystic spaces. They also were found associated with masses of 
embryonic connective tissue. The main bulk of the interior of the structure 
was composed of masses of enamel matrix, dentine, and cellular and acellular 
cementum in an atypical relationship. This therefore is a complex neoplasm 
showing typical areas of ameloblastoma and the characteristics of a complex 
composite odontoma. Diagnosis: Adamanto-odontoma.’’ (Figs. 7 to 10.) 


Fig. 10.—Higher magnification of cord of epithelial cells showing characteristic morphology 
and arrangement of cells. Hematoxylin and eosin. 100. 


The operative course was uneventful. The dressings were changed every 
third day postoperatively, decreasing the size of the pack at each sitting. The 
patient was discharged to the care of her local physician with instructions to 
report for re-examination in three months. 

Discussion.—The history of rapid growth of a noninflammatory tumor of 
the maxilla in a 6-year-old child, together with the marked mobility of a non- 
carious, vital deciduous second molar, strongly suggested that we might be 
dealing with a malignant neoplasm, possibly a sarcoma. After obtaining the 
radiographic evidence of the marked degree of expansion by the tumor of the 
superior and lateral walls of the maxillary sinus with no demonstrable erosion 
of the bone, we favored the diagnosis of a benign tumor. The numerous eal- 
cified bodies, appearing as a more or less conglomerate mass containing what 
appeared to be the crowns of unerupted premolars and permanent molars, 
favored the radiographic diagnosis of cystic odontoma. This was a possibility 
in this case since odontomas develop and may increase to a large size during 
the period of dental development. 
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Radiographically there was nothing to suggest any of the other usual 
tumors of the jaw, and a positive evaluation by microscopic examination was 
indicated before surgery was instituted. With the pathologie diagnosis of 
adamantinoma, the question arose as to how radical should be the treatment. 
It is generally agreed that conservatism in the treatment of adamantinoma fre- 
quently results in recurrence and many of the cases so handled eventually re- 
quire further surgery. Although adamantinoma may be considered a benign 
tumor, instances of metastasis have occurred. Malignant degenerative changes 
are apt to occur with frequent recurrences. 

Yet in this case, because of the heavy capsule which afforded easy and 
apparently complete enucleation, and the fact that its location offered tech- 
nical difficulties and surgical restrictions, radical surgery was contraindicated. 
It was felt that a mutilating operation should be done only in ease of future 


recurrence. 

This is a case of a rare, mixed odontogenic tumor. Associated with the 
development of a dental anomaly (odontoma) there was also a proliferation 
of the epithelial elements to create an ameloblastie tumor. 
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LYMPHANGIOMATOUS MACROGLOSSIA 


REPORT OF A CASE 


JOHN W. Kemper, D.D.S., M.D.,* anp Hernert J. Bioom, D.D.S., M.D.+ 


ACROGLOSSIA, by definition, denotes an abnormal enlargement of the 
tongue. Explicitly the term covers two common forms; muscular hyper- 
trophy, and enlargement, or dilation of the lymphatie spaces. We shall con- 
fine ourselves to the commonest form—the so-called ‘‘lymphangiomatous 


macroglossia. ’ 

The true etiology is slightly clouded by conflicting opinions. Most author- 
ities, however, agree that it is an endothelial tissue tumor composed of dilated 
lymphatie spaces. It is of congenital origin, often appearing at birth or shortly 
thereafter, although it may remain quiescent for a long period and become 
noticeable after dentition or before puberty, at which time it may become the 
seat of characteristic attacks of inflammation followed by periods of remission. 

The picture of lymphangioma of the tongue is so striking and characteristic 
that it is worthy of mention. Minute clear vesicles appear on the surfaces of 
the tongue, between which are scattered capillary loops appearing as bright 
red dots. Many capillaries protrude into the vesicles and, because of the thin- 
ning of the walls, are prone to rupture, thereby changing the color of the 
vesicle to bluish black. Dilation of the lymphatic spaces is accompanied by 
inflammation, with the formation of dense intereystie connective tissue. There 
is progressive increase in the number of thin-walled, coiled arteries and veins, 
and, with exacerbations, there is coincident blood extravasation into the lym- 
phatie cavities. 

With increase in size there is inability to close the mouth, and the tongue 
gradually protrudes beyond the oral cavity. The exposed portion of the 
tongue becomes dry, crusted, fissured, and hemorrhages freely. With trauma, 
ulceration may oceur, and with each inflammatory episode there is resultant 
fibrous tissue deposition and consequent further enlargement. Mastication be- 
comes difficult, speech is blurred, and saliva dribbles from the mouth. In 
young patients there is distortion of the mandible in the form of depression of 
the horizontal rami, and if dentition is present the incisor teeth may incline 
labially. 

Interestingly, as in the following case, many observers report associated 


cervical hygromata or other forms of lymphangiomata of the face and neck. 


The association is curious and not clearly understood. 

Therapy is confined to radiation, ignipunecture, or surgical intervention. 
The latter is usually carried out by removal of a wedge-shaped section or 
marginal resection of the tongue. A combination of all procedures may have 


merit in some cases. 


From the Department of Oral Surgery, University Hospital, University of Michigan. 
*Professor of Oral Surgery and Head of Department of Oral Surgery, School of Dentistry, 
University Hospital, University of Michigan. 

+Postgraduate Instructor in Oral Surgery, W. K. Kellogg Foundation Institute of Gradu- 
ate and Postgraduate Dentistry. 
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CASE REPORT 

History.—E. T., No. 516226, a 17-month-old girl, was admitted to the Uni- 
versity Hospital in November, 1942, with the chief complaint of enlargement 
and bleeding of the tongue. The mother stated that the onset of illness was 
approximately four months prior to this date with an insidious swelling of the 
tongue accompanied by bleeding from its surface. The signs increased in 
severity and the tongue gradually protruded from the mouth, permitting the 
exposed surfaces to become dry and increasing the extent of the hemorrhage. 
The child apparently ate well without significant pain; however, she choked 
frequently during deglutition. 

The patient had been a full-term baby, born of a normal delivery, and 
had been entirely well during the early months of her life. The familial 
history was noncontributory. 


Fig. 1.—Photograph showing enormous tongue protruding from the mouth. Note small vesicles 
and dark nodules with crusting of blood and debris along the margins. 


Examination.—The child was well developed, well nourished, but with a 
marked pallor, and appeared chronically ill. The gross deformity of the tongue 


was obvious as it appeared to be about two and a half times its normal size and 
protruded about 2 em. beyond the edges of the anterior teeth, causing the 
mouth to remain constantly open. The organ was firm and freely movable. 
Demareation between normal and abnormal tissue could not be detected. The 


surface had a purplish color with seattered vesicles, and bright red, tiny ele- 
vations over its greater portion. Hemorrhagic tendency was moderate at the 
margins. A slight fullness was noted in the left submaxillary area, but the 
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borders could not be outlined by digital examination. Further detailed exam- 
ination did not disclose other evidence of significant disease. 

Laboratory Data.—The blood Kahn was negative; the urine findings were 
normal. On admission, the hemoglobin was 55 per cent (Sahli) ; red blood eells 
1,800,000 ; white blood cells, 3,000, with a normal differential. 

Radiographic Findings.—The lungs were negative; the airway through 
the pharynx appeared adequate; the thymus was not enlarged. Examination 
of the long bones revealed normal epiphyseal development. 

Course.—Following admission, the child was placed on a general sup- 
portive regime, and repeated whole blood transfusions were instituted. At the 
end of a week the hemoglobin had risen to 88 per cent. Under an ether anes- 
thetic the tongue was biopsied, and the pathologist returned a diagnosis of 
cavernous lymphangioma with hemorrhage into the angiomatous spaces. 

Radiation therapy as a form of treatment was ruled out after the radiol- 
ogists declared that significant improvement could not be expected by this 
method. The case was then presented before a conference composed of mem- 
bers from the staffs of the various branches of medicine and surgery that were 
interested in this special problem. Representatives of the Departments of 
Pediatries, Otolaryngology, General Surgery, Oral Surgery, and Anatomy at- 
tended, and a discussion ensued as to the possibility of the lesion being a 
manifestation of lymphatic obstruction rather than true neoplastic tissue. Partly 
to satisfy a few of the members of the hospital staff who favored the obstruc- 
tion theory and also to examine adequately the fullness of the left side of the 
neck, it was agreed to explore the cervical lymphaties and to do a partial mar- 
ginal glossectomy in order to create a wound with a large surface area that 
would, through wound healing, create a larger lymphatic bed and possibly in- 
crease lymph drainage by the proliferation of new lymph vessels. 

Under ether anesthesia, a few drops of pontamine sky blue dye were first 
injected into the tip of the tongue to facilitate visualization and to demonstrate 
the lymphaties of the tongue. There was almost immediate discoloration of the 
complete tongue with the exception of the margins of the posterior third. A 
2 inch horizontal incision was then made extending from the angle of the man- 
dible anteriorly and 2 em. below the inferior border. After penetrating the 
superficial fascia, what appeared to be a thin-walled cyst came into view. As- 
piration substantiated these suspicions, by obtaining a turbid fluid. There was 
no trace of the blue dye injected into the tongue. A radiopaque oil (lipiodol) 
was then injected into the cystic space. Radiograms of the neck were made 
immediately, and operative procedures were discontinued pending radiographic 
findings. The radiograms disclosed the opaque medium to be present in a 
large multiloculated bizarre pool extending on the left side into the floor of the 
mouth and upper cervical region. 

Following an adequate preparatory program, the child was again returned 
to the operating room and the cervical wound was reopened to explore and 
remove the cystic lymphangioma. It was found to be a multilocular eyst ex- 
tending into the submaxillary triangle and into the lateral pharyngeal space. 
Many thin-walled loculi containing amber-colored fluid were opened. As com- 
plete removal of the very thin-walled cysts was a surgical improbability, and 
because of its dissecting tendency and close adhesions to important structures 
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and larger vessels, the septa were broken down to form one large cavity. This 
was packed loosely with a gauze dressing saturated with 5 per cent solution 
of sodium morrhuate. The histopathology of a tissue specimen from this area 
revealed it to be compatible with a diagnosis of cavernous lymphangioma or 
cystic cervical hygroma. The right cervical region was also explored sur- 
gically, but no cysts could be demonstrated. 


Fig. 2.—Soft tissue radiograph illustrates the enormous size of tongue. Note the labial 
inclination of the anterior teeth and deformity of the body of the mandible due to pressure 
of the tongue. 


Postoperative care included changing the sodium morrhuate dressing at 
forty-eight-hour intervals, decreasing the size of each succeeding dressing. At 
the end of ten days the cystic cavity was completely obliterated. Repeated 
whole blood transfusions were continued to replenish the constant blood loss 
from the tongue. 
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Fig. 4. 


Figs. 3 and 4.—Lateral and posteroanterior radiographs showing size and position of multi- 
loculated cyst of floor of mouth and cervical region, demonstrated by lipiodol injection. 
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Two weeks following the last operation the patient was returned to the 
operating room, where, under ether anesthesia, a V-shaped section of tissue 
was removed from the margin of the tongue on either side, extending from the 
posterior third anteriorly through the middle third. The section measured 
approximately 7.5 em. in length and 0.5 em. in width and extended to the mid- 
line of the body of the tongue. It was hoped that the procedure would pro- 
duce a tongue of diminished size by actual removal of tissue and that with 
wound healing a wider bed of lymphatic drainage would be created by pro- 
liferation of lymphatic vessels. 


Fig. 5.—Photograph three months postoperative. The tongue is normal in size and contour and 
function. Along the margins can be seen some of the remaining lymphangiomatous tissue. 


As the operation failed to produce the desired result, six weeks later a more 
extensive partial glossectomy was performed. This was carried out by making 
two vertical incisions through the body of the tongue, each starting about the 
mid-portion and directed forward and laterally. The result was the removal 
of a V-shaped section from the mid-anterior region through its entire thick- 
ness. The removed tissue was about 4.5 em. in length including the anterior 
third of the tongue. The lateral sections were then approximated in the mid- 
line, producing a fairly well-shaped tongue which could be entirely contained 
within the oral cavity. There was no troublesome postoperative bleeding. It 
was noted, however, that a deformity of the mandible had been produced in 
the form of a depression of the anterior portion of the body of the mandible 
with a resultant anterior open-bite relationship of about 1 em. The immediate 
and subsequent postoperative course was uneventful, and the patient was dis- 
charged on the tenth postoperative day for an observation period. 
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Six months later, E. T. was again admitted to the hospital after a com- 
pletely negative interim. Oral examination revealed the tongue to be well 
healed, with an excellent cosmetic and functional result. There appeared to 
be residual neoplastic tissue over the dorsum and tip of the tongue, and a mass 
of lymphangiomatous tissue, about 1 em. in diameter, could be outlined in the 
floor of the mouth just lingual to the incisor teeth. The latter was removed 
during this admission and healing occurred without complication. 

Subsequent checkup examinations to date have not revealed significant 
changes; however, it is expected that further surgery of the tongue may be 
required. 

COMMENT 


Lymphangiomata commonly involve the tongue and may be single, multi- 
ple, unilateral, or bilaterally diffuse as in this case. The latter type is the 
rarest of the lymphangiomata of the tongue. The solitary and unilateral lesions 
which are well demarcated usually offer little difficulty in eradication by ex- 
cision, but the bilateral diffuse type create a more complicated problem. 
Cavernous lymphangiomas are generally considered not an obstruction of the 
lymphaties but a true neoplasm and must be treated as such. The use of 
radium, electrocoagulation, and partial glossectomy are the usually accepted 
methods of treatment. Radium and ignipuncture create more sear tissue, re- 
sulting in a more rigid organ, than surgical excision. Prognosis is generally 
good even though complete excision is not possible in the extensive tumors. 

The lining membrane of the multilocular cervical eyst was so thin, with 
adhesions to the adjacent large vessels and other structures, that complete 


surgical removal was thought to be impossible. It was felt that by rupturing 
all of the loculi and creating one large cavity, the endothelial cells could be 
destroyed by the use of a sclerosing solution. Another similar case of a large 
lymphangiomatous cyst involving the floor of the mouth and extending into 
the base of the tongue was satisfactorily treated by us with this method. | 
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RARE (UNUSUAL) MALIGNANT TUMORS OF THE JAWS 


IRVING SALMAN, D.D.S..* anp CHarRLes G. Dariineton, M.D.,+ 


Mes carcinomas of the mouth are primary in origin. On the other hand, 
metastatic carcinomas to the jaws, as reported in the literature, are com- 
paratively rare. 

It is quite possible that if routine radiograms of the jaw had been taken 
when looking for such metastatic lesions, these secondary lesions could be more 
frequently detected. For proper diagnosis, radiograms of the skull cannot be 
used because of overlapping of the sides of the mandible. The routine extraoral 
and intraoral films are the only ones indicated. 

There are many primary tumors responsible for bone metastases. The most 
frequent sites, according to Geschickter and Copeland® in 334 eases, were from: 
(1) prostate, (2) breast, (3) kidneys, (4) gastrointestinal tract, ete. There were 
36 cases of undetermined source. 

On occasion, the jaws are the first place in which the metastatic lesion is 
discovered. In the early stages, pain and sometimes swelling may be the chief 
complaint. The clinical and radiographic differential diagnosis is sometimes 
very difficult to make. It is because of this difficulty that histological tissue ex- 
amination should be resorted to as an aid in establishing a diagnosis. Follow- 
ing the identification, a search for the primary site should be made. 

Eleven cases of metastatic tumors are reported in this paper. In seven of 
these cases the oral cavity was the first location in which the metastatic lesion 
was discovered. In the remaining four cases there were other metastatic mani- 
festations besides the oral ones. The cases reported are as follows: 


Metastatic carcinoma 4 
Lymphosarcoma 2 
Ewing’s tumor 2 
Multiple myeloma 2 
Kaposi sarcoma 


METASTATIC CARCINOMAS (4 CASES) 


In the first three cases of this group the lesions occurred in the lower jaw. 
The radiographic pictures in each of these cases were different. As for elin- 


From the Oral Surgery and Pathology Departments, New York University, College of 
Dentistry, and Montefiore Hospital. 

The opinions or assertions contained therein are the private ones of the writers and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. (Art. 113 [2] U. S. Navy Regulations.) 

*Lieutenant Commander, DC (S), USNR. 

¢Lieutenant Colonel. MC, U. S. Army. 
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ical symptoms, in Case 1, the first complaint was pain in the jaw, in Cases 2 
and 3, the chief complaint was a swelling of the jaw. In Case 4, a hyper- 
nephroma, the lesion was found in the upper jaw. 


Case 1.—S. E., white, male, aged 53 years. The patient gave a history of 
having been struck by an automobile in May, 1936. He was admitted to Rup- 
tured and Crippled Hospital with fractures of the upper third of the tibia and 
fibula extending into the knee joint. An open reduction operation was per- 
formed at this hospital. In August, 1936, the patient was admitted to Monte- 
fiore Hospital for treatment of the left knee joint. 

One month after admission to Montefiore Hospital, the patient complained 
of pain in the lower right jaw. The radiogram (Fig. 14) showed osteoporosis 
with numerous ‘‘soap bubble’’ areas or cysts extending from the angle of the 
mandible to the first premolar. There was also evidence of a horizontal line of 
fracture involving the lower border of the mandible. A biopsy was taken and 
a diagnosis of ‘‘metastatic earcinoma’’ was made (D. Perla) (C. G. D.). 

A complete and very careful study failed to reveal evidences of the pri- 
mary site of the lesion. On Jan. 23, 1937, the patient left Montefiore Hospital 
of his own accord. Three months later a radical removal of the cervical lymph 
nodes on the right side, together with a resection of the right mandible and re- 
lated structures of the soft parts adjacent to the tumor, was performed at some 
other hospital. The patient died the evening of the operation, following what 
appeared to be an acute heart block. Dr. A. P. Stout reported the tumor as a 
‘‘earcinoma, metastatic from a carcinoma in some unknown primary site.’’ 


CasE 2.—C. S., white, female, aged 50 years. (Courtesy of Dr. Gransean, 
Meadowbrook Hospital.) The patient gave a history of having fallen down a 
flight of stairs on April 1, 1935. She noticed about one month later a swelling 
of the lower right jaw in the region of the angle of the mandible. Radiograms 
taken by her dentist revealed two third molar roots. They were subsequently 
removed. Two weeks later a growth, apparently cystic, was removed from the 
lower right molar area. The histological tissue report was ‘‘squamous cell ear- 
cinoma’’ (Long Island Research Laboratory). The patient received radiation 
therapy at the Meadowbrook Hospital. The treatment produced some shrinkage 
of the tumor mass. 

In August, 1935, the swelling reappeared at the same site. (Fig. 2A.) 
The patient reported to the New York University, College of Dentistry. A 
biopsy was performed and a diagnosis made of ‘‘metastatie carcinoma—sug- 
gestive of breast, kidney, or lung’’ (C. G. D.) (Fig. 2B). There were no clinical 
symptoms or signs elsewhere in the body. The patient was admitted to the 
Meadowbrook Hospital, where radiation therapy this time gave but temporary 
relief to the pain and swelling which was now present. Complete physical ex- 
amination and extensive radiographic studies were made and the conclusion was 
drawn that the patient had a primary bronchogenic carcinoma. 

The patient died in October, 1936, one and a half years following the ap- 
pearance of the oral symptom. No autopsy was performed. 


Case 3.—S. R., white, male, aged 49 years. Four months prior to admission 
(September, 1939) to Montefiore Hospital, the patient was jaundiced and had 
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Fig. 14.—Radiogram of the right mandible showing osteoporosis with numerous “soap 
bubble” areas or cysts. There is evidence of a horizontal line of fracture involving the lower 
border of the mandible. 


Fig. 1B.—Photomicrograph showing strands of anaplastic epithelial cells with a splinter of 
viable bone near the top. 
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Fig. 2A.—Radiogram of the right mandible showing a radiolucent area of destruction of 
in the third molar region. 


Fig. 2B.—Photomicrograph showing clumps of malignant epithelial cells. Also note a spicule 
of viable bone in one corner with soft tissue replacement. 
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Fig. 3A.—Radiogram of right mandible showing two separate areas of bone destruction; the 
anterior area appears to be a radicular cyst, the posterior area is not a typical cyst. 


Fig. 3B.—Radiogram of left mandible showing several areas of bone destruction with 
well-defined margins which are similar to cysts. In view of the diagnosis found on the right 
side of the mandible, we must consider these to be metastatic lesions. 
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severe gastric hemorrhage. At that time he was admitted to Beth Israel Hospi- 
tal, where he received no special treatment. When admitted to Montefiore Hos- 
pital, a tentative diagnosis was made of ‘‘carcinoma of pylorus and duodenum 
with metastasis to lungs and liver.’’ 

The patient presented himself at the dental clinic of Montefiore Hospital 
with a swelling of the lower right mandible. This swelling extended from the 
cuspid to the molar area and was about the size of an egg. Clinically, the un- 
derlying bone was of an eggshell consistency. Upon pressure, pus exuded from 
a sinus located on the crest of the ridge. 


Fig. 3C.—Photomicrograph showing pleomorphic and anaplastic malignant cells. 


A lateral plate (Fig. 3A) of the right mandible showed two large areas of 
bone destruction. One area, about 2 em. in diameter, extended from the pre- 
molar to the molar region and from the lower border of the mandible to the 
alveolar crest. The other, about 4% em. in diameter, was located at the apex of 
the lower right cuspid. The anterior—smaller—area appeared, radiographically, 
as a radicular cyst. The larger area aroused suspicion of a neoplasm. Under 
a mandibular nerve block anesthesia, both areas were enucleated. The material 
removed was somewhat necrotic but did not resemble the classie cyst. (Radio- 
grams were also taken of the left mandible (Fig. 3B). The tissue was reported 
(Fig. 3C) as ‘‘malignaney and chronic infection. The exact nature of this 
neoplasm cannot be determined.’’ (D. Perla.) 

The patient continued ill and went rapidly downhill. He died Sept. 26, 
1939. No autopsy was performed. The final diagnoses were: ‘‘Carcinoma of 
stomach with metastasis to liver, lungs, and mandible ; anemia, secondary to mal- 


nutrition ; jaundice.’’ 
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Hypernephroma.—According to Thoma,? Branch and Morton (1928) re- 
ported a case of hypernephroma with secondary lesions of eighteen months’ 
duration located on the lingual surface of the mandible. Stein (1929) reported 
a similar case with a tumor in the labial gingiva of the maxilla between the 
first and second incisors. 


Case 4.—M. B., white, female, aged 54 years. The patient was admitted to 
the Bronx Hospital on Mareh 2, 1935. Her chief complaints at that time were 
loss of weight and hematuria. A diagnosis of ‘‘tumor of the right kidney’’ was 
made and a right nephrectomy performed. The pathologie tissue report was 
‘‘renal carcinoma with clear cells—hypernephroma’’ (Fig. 4C). The patient 
was given radiation therapy postoperatively. One vear following treatment a 
nodule appeared in the skin near the sear of the operation. Later, nodules ap- 
peared on the scalp. These grew rapidly in size and uleerated. About two years 
later, a nodule appeared on the hard palate. 


Fig. 4A4.—Clinical photograph showing a metastatic growth in the frontal region. 


The patient was admitted to Montefiore Hospital, Nov. 19, 1937, with metas- 
tatie growths on the scalp and palate. On admission, the patient had an irregu- 
lar growth on the scalp, about 2 inches in diameter, to the left of the midline in 
the parietal region. There were two soft growths in the frontal region (Fig. 
4A). On the hard palate (Fig. 4B) there was a nodule about 14% by 1 inch. 
This nodule was firm to the touch and showed beginning ulceration. The nodule 
grew larger, ulcerated, and bled, particularly after meals. The growth eventu- 
ally filled the oral cavity. After extensive radiotherapy the tumor shrank. 
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Fig. 4B.—Clinical photograph showing a growth almost covering the entire hard 
palate. 


Fig. 4C.—Photomicrograph showing clear cells indicative of a “hypernephroma.” This section 
was taken from the kidney. (Courtesy of Bronx Hospital, New York.) 
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When treatment was discontinued, the growth grew rapidly again. At the time 
of death the growth filled almost the entire oral cavity. 


The patient died, March 24, 1938. There was no autopsy performed nor was 
any biopsy material taken from the mouth lesion. The final diagnoses were: 
‘*Right hypernephroma (postnephrectomy) with metastasis to skull, skin, palate, 
lungs, and retro-orbital tissues. ”’ 


LYMPHOSARCOMA 


This tumor varies in malignancy. It may manifest itself in a simple lo- 
ealized process or be distributed throughout the lymphatie tissues of the body. 
It is most frequently seen as tumor masses of the lymph nodes. Thoma? states 
that no cases occurring in the jaws have been found in the literature. Cope- 
land® reports that bone metastasis occurred in 1 per cent of 300 cases of lympho- 
sarcomas at the Memorial Hospital, New York, N. Y. 


Case 5.—F. W., white, female, aged 35. In October, 1937, while a patient 
of the Outpatient Department of Montefiore Hospital, a biopsy of a nodule in 


the chest walle was diagnosed as ‘‘reticular cell sareoma’’ (D. Perla). (In No- 
vember, 1936, a biopsy from the left breast had been performed and the tissue 


‘adenoma’’—D. Perla. ) 


reported as an 

The patient was admitted to Montefiore Hospital, Jan. 23, 1937, with the 
diagnosis of ‘‘lymphosarcoma.’’ There was hypertrophy of the papillae of the 
tongue. The gingiva of the lower jaw was hyperemic. The pharynx was clear. 

In the right submaxillary region, *4 inch anterior to the angle of the 
mandible, there was a freely movable but not tender mass. There was a soft 
node 11% em. in diameter in the right axilla, which was movable, firm, but not 
tender. The mass measured 8 by 8 em. In the left axilla there were two 
similar smaller masses and below these on the lateral chest was a single, firm 
nodule, measuring 2 em. in diameter. 

The breasts showed signs of cystic mastitis. The liver was enlarged down- 
ward; right and left lobes descending 114% em. below the umbilicus. A few small 
iliae glands could be felt on the right side. Though no masses were present in 
the rectum, the area was tender. 

On admission there was a growth in the lower right mandible extending 
from the right cuspid to the right second molar region and from the mucobuceal 
fold (Fig. 54) to about 2 em. above the occlusal surfaces of the molar teeth. 
The surface was invaginated because of occlusion of the upper teeth on the 
denture. This mass was soft. According to the patient, the duration of the 
lesion was about three weeks. 

The patient went rapidly downhill and died on Feb. 24, 1937. An autopsy 
was performed. The anatomical diagnoses were: ‘‘Generalized sarcomatosis 
with involvement of axillary lymph nodes, chest walls, lungs, pleura, spleen, 
stomach, gall bladder, periosteum, and gingiva; pulmonary congestion ; ascites.’’ 


Casr 6.—T. H., white, female, aged 74% years. The patient was admitted 
to the New York University, College of Dentistry Clinic on July 8, 1927. The 
history revealed that there was a swelling of the right side, which was tender 
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Fig. 54.—Clinical photograph showing growth on the right mandible. Note that the surface 
of the lower gum is invaginated by the upper teeth. 
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Fig. 5B.—Photomicrograph showing malignant lymphocytic cells. 
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and began seven weeks prior to admission. This was thought to be an abscess 
by a dentist who removed two teeth. No pus was evacuated. The patient 
‘‘ran’’ some temperature and was in bed for three weeks following the extraec- 


tion. The dentist then incised the gum but obtained no pus. 


On admission there was externally a diffuse swelling of the right cheek with 
a localized hard walnut-sized mass palpable over the cuspid area. In was tender 
upon pressure. The right side of the lips were puffed and the right cheek thick- 
ened. The right ala of the nose was slightly involved in the swelling. Intra- 
orally, there was a diffuse purplish discoloration on the mucosa of the cheek 
opposite the upper right cuspid and first premolar. Two swellings were present 
on the palate: (1) An oval, tense, and compressible elevation, 1 by *4 inch, 


involving the upper right lateral incisor, cuspid, and first premolar area. There 
were no distinct demareations. The lesion was elevated about 4% inch. There 
was a normal color to the mucous membrane extending along the palatal side 
of the ridge halfway up between the gingival margin and the midline of the 
palate. (2) A walnut-sized swelling extending posteriorly ineluding the tuber- 
osity and the distal gingiva of the first permanent molar. The mass was hard 
and tender upon pressure. 


Fig. 6.—Photomicrograph of a lymphosarcoma. 


The radiograms showed an upper unerupted cuspid and clouding of the 
right maxillary sinus. A biopsy was performed and a pathologie diagnosis of 
‘‘round-cell sarcoma’’ (C. G. D.) was made (Fig. 6). The patient was referred 
to the Bellevue Hospital, where she died one month later. The main findings at 
the autopsy were: ‘‘Lymphoid tumor in gut and antrum—Sternberg’s disease.’’ 
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EWING’S TUMOR 


Ewing’s tumor, also called ‘‘endothelial myeloma,’’ is considered rare, al- 
though Geschickter and Copeland* reported they had in their collection of 323 
cases, 11 cases of jaw tumors. Three cases have been reported to the registry® 
in patients over 40 years of age. 

The tumor arises from the endothelial lining of blood vessels or lymphaties. 
Generally, it occurs in early life, between 4 and 25 years of age. The bones 
most frequently involved are the tibia, fibula, humerus, and the femora. The 
skull, maxilla, mandible, clavicle, ribs, and the pelvis may also be involved.* * ° 

In the early stages there may not be any symptoms present. As the tumor 
develops, there may be facial pains, neuralgic in character, and paresthesia of 
the lip. 

The following two cases show a varied clinical picture and a definite dis- 
parity of the radiographic picture of the tumor. The lateral view of the 
mandible (Case 7, Fig. 7B) shows a diffuse involvement of the ramus simulating 
that of a low-grade ossifying osteomyelitis. In Case & (Fig. 8A) there is a 
marked widening of the inferior alveolar canal. 


Case 7.—M. K., White, male, aged 17 years. There was an early history 
of injuries to the mandible while playing ball. The patient fell at the age of 4 
vears. There was a sear on the left side of the face. There was no definite recol- 
lection of trauma to the affected area. The patient vaguely recalled that he 
had slight earaches during vigorous exercise. 

In July, 1937, there was a sudden swelling intraorally and externally at the 
angle of the right mandible. The attending dentist refused to extract any 
teeth. Under conservative treatment, the swelling subsided but recurred in 
October of that year, when the patient reported to the New York University, 
College of Dentistry, Oral Surgery Clinic. There was a large swelling on the 
right mandibular ridge extending from the premolar area to, and including, the 
anterior border of the ramus (Fig. 7A). The mass was soft, mushy, and non- 
ulcerated. The third molar was almost exfoliated. There was a hard, painless 
swelling buecally which extended to the ramus. A slight suggestion of cervical 
lymph node involvement was evident. 

On Oct. 19, 1937, a biopsy (Fig. 7C’) together with the removal of the lower 
right first, second, and third molars was done. The pathologie tissue report was 
‘*Ewing’s tumor’’ (C. G. D.); ‘‘Ewing’s tumor—endothelial myeloma’’ (Dr. 
James Ewing). 

The patient was admitted to Montefiore Hospital on Nov. 12, 1937. On ad- 
mission, there was a hard fixed mass on the bone above the angle of the right 
mandible in the ascending ramus, about 6 cm. in diameter. The mass extended 
anteriorly 7 em. from the angle of the jaw on the horizontal portion of the right 
jaw. The upper right cervical nodes were slightly enlarged. The ones on the 
opposite side were also palpable. The cervical chain was shoddy right down to 
the supraclavicular region. There were no preauricular nodes. 

Intraorally there was a swelling and a slightly ulcerated cauliflower-like 
mass, measuring 314 em. in diameter in the right molar region. This mass was 
on a somewhat lower level than the mass palpated externally. The tonsil on 
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Fig. 7A.—Clinical photograph of Ewing’s tumor taken after the removal of teeth and showing 
an ulcerated cauliflower mass. 


Fig. 7B.—Radiogram of the right mandible showing a diffuse radiolucent area involving the 
ramus of the mandibie. 
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the right side was forced medially by the mass which appeared to extend behind 
it. The lungs were negative and there was no skeletal tenderness present. 

The patient was treated with deep x-ray therapy. Shrinkage of the size 
of the mass occurred externally and intraorally. 

On June 1, 1940, the patient was operated on at the Knickerbocker Hospi- 
tal. A complete extirpation of the right mandible together with the adjacent 
soft parts, including segments of the masseter, pterygoid, mylohyoid, and a small 
edge of the superior constricter muscle, was performed. The patient was dis- 
charged from the Knickerbocker Hospital, June 21, 1940. He was readmitted 
to Montefiore Hospital, July 26, 1940, after having lost 20 pounds in weight. 
The patient was extremely weak and emaciated and showed multiple bony metas- 
tases. The patient died in September, 1940. 


Fig. 70.—Photomicrograph showing sheaths of myeloblasts. 


Case 8.—G. R., white, female, aged 36 years. Following her pregnancy in 
1938, the patient noticed numbness in the right mandible when sleeping on that 
side. This sensation of numbness would last only a few seconds after the, pres- 
sure was relieved. About three months later, having pain in her right jaw the 
patient went to her dentist, who removed the lower right first molar tooth. This 
did not relieve her pain. She was referred by her dentist to an exodontist who 
removed the lower right second molar tooth and curetted an area below the see- 
ond molar. Following this operation the patient felt a numbness of the right 
mandible. One month later she noticed a lump at the right mental region. She 
was again referred to the exodontist for operation. The patient was operated 
upon but no tissue was obtained for examination. Three months later the pa- 
tient was referred to one of us (I. S.). A clinical examination revealed a definite 
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extraoral bulge, hard, at the lower right molar area, with paresthesia of the lower 
right lip and chin. Intraorally there was a bulge from the lower right second 
premolar to third molar area buecally. It was hard but not painful. 


A lateral radiographic view (Fig. 8A) of the right mandible showed a radio- 
lucent area in the first and second molar area and a marked widening of the 
inferior alveolar eanal and mental foramen. A lateral view (Fig. 8B) of the 
left mandible revealed a normal width to the inferior alveolar canal and 
foramen. 


Fig. 8A.—Radiogram of the right mandible showing a radiolucent area in the molar 
region where teeth had been removed. Note the marked widening of the inferior dental al- 
veolar canal and compare this one with the canal on the left side which is normal in width. 


Biopsy material was obtained from the lower right first molar area and from 
the contents of the inferior alveolar canal. The tissue was referred to one of 
us (C. G. D.) for examination and reported as a ‘‘Ewing’s tumor’’ (Fig. 8C). 

On June 16, 1939, the patient was admitted to Montefiore Hospital where 
another biopsy was made. Dr. D. Perla’s report stated that the ‘‘slide does 
not permit a diagnosis but the appearance suggests some type of round-cell sar- 
coma, probably of the Ewing type.’’ He requested another biopsy. This was 
then reported by him as a Ewing’s tumor. 

Clinical examination revealed palpable nodes in the neck and axillae. In 
the inguinal region, there were no nodes present. In the vaginal region, the 
cervix was somewhat enlarged and the uterus was enlarged to the size of a 
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.—Photomicrograph showing closely packed round cells with round nuclei and indistinct 


Fig. 8B.—Radiogram of the left mandible showing the normal width of the inferior alveolar as 
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second-month pregnancy. The Kahn and Wassermann tests were negative. 
The patient was treated with x-ray therapy. 

On March 20, 1940, there was some evidence of metastasis in several dorsal 
and lumbar vertebrae. Vaginal examination on May 6, 1940, showed a large 
mass adherent to the undersurface of the uterus and extending posteriorly to 
impinge on the rectum. There was pain present and a mass felt in the splenic 
region, in the uterus and ovaries, as well as in the right tonsillar and right 
axillary regions. 

On July 5, 1940, a mass was felt in the upper right sternum. The patient 
died, Aug. 16, 1940. 

The autopsy report showed: ‘‘Status post irradiation for Ewing’s tumor 
involving the right mandible, left femur, and surrounding striated muscles, 
vertebrae (D-9), omentum peritoneum, fallopian tubes, suprarenals, lymph nodes 
of mesentery and retroperitoneal tissues.’’ In addition there were the follow- 
ing diagnoses: ‘‘Recent infarct of spleen, hydro-ureters (bilateral), hydro- 
peritoneum, hydrothorax (left), compression atelectasis of lower left lobe, tumor 
thrombosis of the splenic and renal views, and old endocarditis of mitral valve 
(rheumatic ). 

MULTIPLE MYELOMA 


Multiple myeloma is a malignant disease of the bone marrow. Little is 
known as to its etiology. The disease produces an extensive involvement of the 
entire skeleton. The most frequently invaded bones are the ribs and sternum. 
Other bones, such as the skull and long bones, may be involved. Pain is the 
outstanding symptom and the disease is seldom recognized until it involves the 
entire skeleton. Bence-Jones albuminose in the urine is found in 60 to 70 per 
cent of the cases. Secondary anemia is due to a marked bone destruction. Fre- 
quent recurrences following high voltage x-ray therapy and occasional pathologie 
fractures may appear. Therefore, it is advisable for the patient to be under 
observation at frequent intervals. 

The disease causes bone destruction and is a multiple lesion. The bones are 
pierced by small focal spots of destruction. The process does not expand or de- 
stroy the cortex. The cortex may be thinned out. Pathologie fractures are com- 
mon. <A correct diagnosis cannot always be made from the radiographic picture. 
The presence of Bence-Jones bodies together with the clinical examination will 
lead to a diagnosis of multiple myeloma. 

The two case reports which follow have been diagnosed as multiple myeloma 
from lesions first discovered in the mandible. 

Case 9.—M. U., white, male, aged 62 years. The patient had a loose lower 


right third molar removed without any anesthesia. This was followed by ex- 
treme bleeding which was difficult to control. Three months after the extrae- 


tion, on June 16, 1939, the patient was referred to one of us (I. 8.). The ex- 
amination revealed at that time a soft large overgrowth on the ridge in the lower 
third molar region. It was about the size of a peach and was covered by mucous 
membrane. The lesion was bluish in color (Fig. 94). There was no pain or 
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bleeding present. Radiograms (Fig. 9B) showed bone destruction in the lower 
right third molar area (1 by 1% em.). 

The clinical diagnoses were: (1) Angioma of the mandible, and (2) giant- 
cell tumor of the central type. On June 20, 1939, using the endotherm knife, a 
biopsy was done. The histological examination of the tissue (Fig. 9C) revealed 
a ‘‘myeloma’’ (C. G. D.). 


Fig. 9B.—Radiogram showing a radiolucent area of the lower right molar region. 


The patient was referred to the Outpatient Department of the Montefiore 
Hospital. Radiograms taken there showed multiplicity of bone lesions in chest, 
skull, pelvis, sternum, ete., with a suggestion of multiple myeloma or metastasis 
from an unknown primary lesion. 
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The patient received x-ray therapy to the various bone lesions and tumors. 
Some recession occurred. In November, 1939, he was admitted to the Monte- 


fiore Hospital after x-rays revealed that the chest showed considerable extension 


of the lesions. 

The patient died on Jan. 30, 1940. An autopsy was performed and the 
following anatomical diagnoses were given: Multiple myeloma involving right 
mandible, ribs, sternum, skull, and pelvis, left pleura, capsule of the right kid- 
ney, and seattered lymph nodes. Collapse of the twelfth dorsal vertebra. 
Chronic nephrosis. Atherosclerosis of coronary arteries with marked narrowing 
of the lumen. Hypertrophy of the heart. 


ge 


Fig. 9C.—Photomicrograph showing plasmalike cells with no stromal tissue support. 


Case 10.—C. G., white, female, aged 51 years.—On June 4, 1940, the pa- 
tient was referred to the New York University, College of Dentistry, Dental 
Clinic, with pain at the inferior border of the mandible. Lateral view radio- 
grams (Fig. 10A) revealed two cystic areas in the molar region and the ramus. 
During the operation the tissue removed resembled a degenerated eyst. The 
involved area was very vascular. The pathologie tissue (Fig. 10C) report was 
‘*myeloma’’ (C. G. D.). 

Radiographic examination of the left mandible showed numerous small 
round areas of destruction throughout the body (Fig. 10B) of the mandible. 
The lateral view of the skull (Fig. 10D) revealed metastatic involvement. 

Our records showed that on Sept. 5, 1940, the patient was admitted to the 
Hackensack Hospital, where radiograms of the chest revealed metastatic lesions 
bilaterally in the lower ribs. The patient received x-ray therapy, but no other 
follow-up data are available. 
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Fig. 10A.—Radiogram of the right mandible showing areas of radiolucency. 


Fig. 10B.—Radiogram of left mandible of patient with multiple myeloma showing numerous 
areas of involvement of the mandible. 
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Fig. 10C.—DPhotomicrograph showing mononuclear cells which are slightly larger than lym- 
phocytes. 


Fig. 10D.—Radiogram of the skull showing metastatic involvement. 
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KAPOSI’S SARCOMA 


Although Kaposi’s sarcoma is seen rather frequently in certain localities, 
as in New York City, it is a rare disease. Many writers'®-” believe it is most 
common in the Hebrew race. MacKee and Cipollaro® believe the disease to be 
geographic rather than racial. It is also called by them idiopathic multiple 
hemorrhagic sarcoma. It is more common in men than in women and ean be 
found in all age groups. The duration of the malady varies from eight months 
to twenty-five vears. There are a few cases on record where spontaneous recov- 
ery occurred after a ten-year period. 


Fig. 114.—Clinical photograph showing Kaposi lesions on the foot (diagnosis at Bellevue 
Hospital, New York). 


Clinically, the disease is characterized at first by small nodules, discrete or 
crowded together, which are about pea-sized and are found in the skin or sub- 
cutaneous tissues. These nodules are somewhat elevated and painful at times. 
The color varies from a reddish blue to a purplish or even blackish blue and ean 
be seen on the lower extremities. In some cases, instead of distinet tumor forma- 
tion, there is a conglomeration forming large infiltrated areas. Occasionally the 
growths appear suggestive of angiomas. Ulceration is uncommon. 


While there is a distinct predilection for the lesions to be present first upon 
the extremities, it can involve any body surface. When the disease is well ad- 
vanced, the mucous membranes are involved and, according to autopsy reports, 
the visceral organs sooner or later become involved also. Lesions of the mucous 
membrane of the mouth, however, have been rarely mentioned. Death occurs 
by some associated disease; more often by prolonged, progressive wasting, and 


emaciation caused by visceral involvement. 

CasE 11.—S. G., white, male, Hebrew, aged 59 vears.—The patient was ad- 
mitted to Montefiore Hospital, March 22, 1939, complaining of nocturnal 
dyspnea, orthopnea, and fatigue. 
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From the past history it was noted that in 1933 the patient was treated at 
various times at the Post Graduate Hospital, in 1936 and 1938 at Bellevue Hospi- 
tal, and in 1938 at Lincoln and Lebanon Hospitals. He had been treated, among 
other things, for hypertensive arterioselerotic heart disease, rheumatoid arthritis, 


and syphilis. 


Fig. 110.—Photomicrograph showing angiomatous proliferations and infiltrations of large mono- 
nuclear cells. Mitotic figures are rare. 


For the past eight years the patient has had purplish patches on the lateral 
aspect of both feet (Fig. 114). The lesions were not raised or painful. <A 
diagnosis of Kaposi’s sarcoma was made at Bellevue Hospital. X-ray therapy 
was given, and the lesion responded well to the treatment. 


Fig. 11B.—Clinical photograph showing Kaposi lesion in the palate. ee al 
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In April, 1939, a dental examination revealed the presence of a few teeth 
in very poor condition. The tongue was somewhat smooth along the edges. A 
flat, purplish-red lesion was present (Fig. 11B) across the soft palate, about 1 
by 1% inch in size. The lesion, though it had somewhat the appearance of an 


Fig. 11D.—Clinical photograph of palate following irradiation therapy. Complete healing of the 
Kaposi lesion has taken place. 


Fig. 11£.—Photomicrograph of section from lesion on the foot (seen in Fig. 114A). 


angioma, did not appear raised. The clinical diagnoses of the oral lesion were: 
Angioma and idiopathic hemorrhagic sarcoma. The pathologie tissue report 
(Fig. 11C) of the biopsy was ‘‘telangiectasis’’ (Dr. D. P.). The palatal lesion 
disappeared following x-ray therapy (Fig. 11D). 
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On May 5, 1939, the patient was presented at a meeting of the Bronx 
Dermatological Society. All those present agreed that the palatal lesion as well 
as the lesions on the extremities were Kaposi’s sarcoma. <A review of the biopsy 
slide from the tissue of the foot (Fig. 11) was made by the late Dr. Satenstein 
of the New York Skin and Cancer Hospital where the diagnosis also had been 
Kaposi’s sarcoma. In November, 1940, the patient was attending the Skin and 
Cancer Hospital where he received local treatment through Dee. 9, 1940. There 
was no change in his condition. No further data of this case are available. 


In presenting these cases of rare tumors of the jaws, we wish to thank the following: 
Dr. L. Winter, Professor of Oral Surgery of the New York University, College of 
Dentistry; Dr. D. Marine, Chief of the Pathology Department, and Dr. D. Tanchester, Chief 
of the Dental Department of Montefiore Hospital for the source of the material. 

To Dr. O. Miller and the late Dr. L. L. Lefkowitz of the Pathology Department of New 
York University, College of Dentistry, we are especially indebted for their aid in the prepara- 
tion of these cases. 
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DENTAL CONTRIBUTIONS TO OTOLOGY 


Mayer B. A. Scuter, D.D.S., New York, N, Y. 


T WOULD require no special effort to validate the premise that medicine and 
dentistry are intimately related. In the pursuit of the respective professions, 
there is definite overlapping and complementation of function, diagnosis, ther- 
apeuties, surgery, rehabilitation, and so forth. If anything, particularly within 
the sphere of the head, the dentist is more likely to contribute or step over into 
the field of medicine as a measure of requested necessity because of his special- 
ized technical talents and basie services essential to proper medical attainment. 
Dental interest in the field of otology, from the purely clinical aspects, is 
well known; and, vice versa, the etiological possibilities of dental dysfunctions 
are of concern to the otologist. Deafness and reflex symptoms are two typieal 
focal points of both professions. 

As might be expected, however, in both fields there is limited knowledge of 
information that can be of mutual service. The dentist should familiarize him- 
self with an otological diagnostic or testing adjunct, the audiometer, for with an 
understanding of its use, it may well serve as reasonable record and check of his 
treated patient. In an equal sense the otologist ought be familiar with the con- 
tributions of the dentist, as a natural expression of his particular qualifications 
in complementing the otologist’s efforts in rehabilitating the deafened patient 
through the optimum use of a hearing aid. 

The audiometer is an instrument capable of producing pure tones, in octave 
or semioctave steps, or in a continuous band of frequencies, with control as to 
the intensity of each tone as it is produced. Tone intensity is recorded in terms 
of decibels, an acoustical unit of measure. When a patient is under examina- 
tion, he is subjected to select test tones or frequencies, and a record of the low- 
est intensity he is able to hear is made on a chart. Connecting the noted in- 
tensity point of each tone or frequency results in a graph or audiogram which 
presumably represents a picture of what the patient does not hear. 

The advantage of the audiometric examination over the tuning fork or other 
means is that it permits a relative accuracy and consistency for re-examination. 
As a elinieal aid, it has considerable virtues to recommend its use. On the other 
hand, as a scientific instrument, it is still inadequate. To the dentist or special- 
ist involved in studies of auditory deficiencies or disturbances of one nature or 
another through the vertical dimension (anterior or posterior), re-establishment 
of occlusal relations, repositioning of temporomandibular articulation or the 
mandible—the audiometer can be of material assistance in recording responses 
before, during, and after treatment. Audiometrie readings are over-all record- 
ings of middle and inner ear, and not as differential diagnostically as the tuning 
fork. Yet they help in considerable extent to determine the types and degree of 
deafness. With sufficient clinical data and case history, the dentist is in a 
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better position to orient the probables from the improbables; the audiogram 
will very likely show an appreciable gain on subsequent audiometric tests. 
A typically cautious point, however, would be in order. Jt is entirely possible 
to obtam a favorable reaction in a patient through dental intervention by re- 
establishment of maxillo-mandibular relationships, and still fail to obtain an 
audiometric reading of sufficient gain over previous records to substantiate 
an apparent improvement. This is an issue that is best left for further 
study by the otologist, physicist, and acoustic engineer. 

The subject of audiometry can be pursued advantageously by the serious 
dental student through many otological and acoustical books and periodicals. 

Recently, a monograph, Clinical Audiometry, by the late C. C. Bunch, has 
been published, which warrants more than passing interest. It is descriptively 
offered to the dental profession as reflecting the ‘‘rich background of the author 
in research and experience, and with the technique, suggestions and recom- 
mendations evolved from years of study.’’ Dr. Bunch was not a Doctor of 
Medicine specializing in otology, but rather a Doctor of Philosophy who has 
had affiliations either as an associate or professor in otology in medical colleges 
of high standard. 

The book is interesting, informative, and may prove of some worth as an 
introduction, for the uninitiated, into the field of audiometry. There is no desire 
to review the book as a whole, or to give its place in scientific or otological 
literature. Nor am I interested in refuting the author’s contentions on the use 
of an audiometer as an instrument for the proper fitting of a hearing aid, in 
spite of my own experience which is fairly well known, and a number of papers 
which tend to refute Bunch’s assumptions which were presented at the recent 
meeting of the Acoustical Society of America. 


Reading the title page, one inferentially accords the author a degree of 
authenticity. It is with this that I am particularly concerned, since he renders 
information which is within the realm of the dentist, and which can readily be 
questioned. Additionally, and lamentably, he opiniates disparagingly of the 
profession, which ought not to remain uncorrected and unchallenged. 


For the purpose of orientation, some simple fundamentals must be under- 
stood. It is assumed, and so advanced by Bunch, that when a person has ar- 
rived at the stage where he needs a hearing aid, the otologist can chart his de- 
ficiency by the use of an audiometer. Then an instrument is selected which pre- 
sumably has the ability to amplify those tones which will match the patient's 
hearing deficiencies. Jt is not so simple. The catch is, that for the deafened 
ear, there is quite a gap between the sound that comes out of the end of a midget 
receiver and that which will be received at the tympanum or middle ear strue- 
tures to transmit on to the brain. The sound must run through the length, 
breadth, and forms of the external auditory meatus. To bridge this gap—the 
meatus or auditory canal—it is essential that a properly made individually 
molded earpiece be used to hold the midget receiver constant and to transmit 
the sound from the instrument to the tympanum or middle ear structures. 

With the foregoing in mind, we ean consider a quotation from Bunch: 
‘‘The modern vacuum tube hearing aids are usually equipped with small tele- 
phone receivers which are held in place by nonirritating plastic molds. These 
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molds must be fitted accurately in the concha and external canal or sound will 
leak around them, feed back into the microphone, and set up distracting howls. 
The preparation of the preliminary model, usually plaster of Paris, requires 
considerable care and some knowledge of anatomy. .. . Since the final mold 
is held in place by friction, it should extend well into the canal. . .. The canal 
and parts of the external ear which come in contact with the plaster of Paris 
are coated with vaseline or oil to prevent it from sticking. The plaster is the 
kind commonly used for dental impressions, it is quick setting, will not heat 
enough to burn the ear, and flows easily without forming bubbles .. . the pa- 
tient’s head is placed so that the plaster can be poured into the canal. 

‘*It seems wise that all steps in the preparation of the plaster pattern 
should be done under the supervision of the otologist. He knows the anatomy 
of the ear, can clean the canal without trauma, and is protected by law should 
an accident occur. Dentists and even office assistants are known to be doing this 
work and as a consequence accidents resulting in suits have been reported.’’ 
(Italies not in original. ) 

To the dentist, the foregoing quetation leads to an inevitable conclusion. 
Bunch may have had considerable experience with audiometrics, but as to the 
art and science of auditory prosthesis it does appear his endeavors must have 
been either peculiarly limited or subject to limited observations, and so ques- 
tionably positioned for rendering opinion. 

Perhaps it is best that these inaccuracies and disparagements be corrected 
with factual presentation. A personal experience of more than twenty years in 
this phase of the problem of deafness permits of a certain authoritative opinion. 

It is true that plaster must be mixed carefully, and that some knowledge 
of anatomy must be possessed. Certain it is, that a dentist would have far more 
knowledge and experience in the handling of impression materials than any 
otologist ; and as for the limited anatomy, it is most readily within the scope of 
his studies and understanding. That one should be deft of hand is conceded as 
an attribute; yet a greater skill is required in a subgingival curettage or the 
removal of a fractured root treacherously close to the antrum, than in taking 
an impression of the external auditory meatus. 

The truth of the matter is that nothing has ever been offered by the medical 
or otological confreres with respect to impression or ear-fitting techniques, that 
has not been of dental or dental commercial origin. 

The point is well stated that accurate fitting is essential, but inaccurate is 
the suggestion that vaseline be used to prevent the plaster from sticking to the 
ear. With the exception of the occasional ear or canal filled with hair, and then it 
is readily overcome, no difficulty is encountered through adhesion of plaster. 
A very light-bodied oil, thinly coated over the tissues, is more than adequate. 
The use of vaseline is very definitely contraindicated. It repels plaster, creates 
voids, pockets, and blurring of tissue, and precludes an accurate impression so 
essential as a prime for a well-fitting earpiece. 

The suggested use of a quick-setting plaster, since it will not burn the ear, 
is difficult to comprehend. Quick-setting plaster should not be used, since in 
the hands of the average operator it sets too fast to handle in most ears for 
completeness and accuracy of impresssion. That our slower-setting or de- 
celerated plasters burn the ear is a groundless caution. 
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Plaster should never be poured into the ear. When a mix is made so thin 
as to run so easily, then trouble can ensue because the set plaster will have 
‘‘weak body’’ or solidity. When plaster is properly mixed and poured into 
the auricle, air is bound to be trapped, resulting in bubbles and voids in the 
eymba conchae, between the crus and crura, and in the auditory canal proper. 

The question of legal responsibility is interesting. Sinee when does the law 
protect any professional, matter not the pursuit, from any claim of the layman, 
right or wrong? One of the worst experiences I have heard occurred to a 
physician and under medical supervision in the taking of an impression of the 
ear. 

The disparaging reference to the dentist and his assistant is something I 
have tried over and again to fathom. I can appreciate a brief in behalf of the 
otologist and his claim to supervisory capacities. But arguments are not 
clinched by the presentation of statements which are inconsistent with very com- 
monly known facts. 

We might concede for the sake of discussion that taking an impression of 
the ear and making an earpiece is not practicing dentistry—but is it practicing 
medicine? Have not dentists made and do they not continue to make artificial 
substitutes for lost facial segments in complementation of the medical surgeon? 
In the unfortunate prevailing hostilities is not the dentist a vitally important 
member of the plastic surgery team? Only recently, at the New York State 
Dental Meeting, Capt. C. R. Wells, (D.C.) U.S.N.R., President of the American 
Dental Association, reported that dentists were helping in rehabilitation work 
beeause of their knowledge of plastics in the reconstruction of artificial fingers, 
eves, etc. 

One need but check with innumerable institutions to learn of the comple- 
mental contributions of the dental members following major resections other 
than oral. 

As this is being completed, there appears an interesting and timely article 
by Stanley D. Tylman, Professor of Prosthetics in the College of Dentistry of 
the University of Illinois.* It deals with resilient and elastic resins in maxillo- 
facial prosthesis, and very pertinently details the ear. Though the article in- 
cludes a considerable number of references in dental literature of collateral 
interest, Tylman very succinctly qualifies the position of the dentist in his 
prefatory ‘‘digest,’’ and merits quotation. 

‘*The dentist is well qualified to construct prosthetic appliances for the face 
and head because of his technical skill and familiarity with the materials used, 
and his knowledge and training in the biologie sciences. This field of service 
is opening wider for him with the increase in the number of people demanding 
prosthetic treatment as the result of both civilian and wartime casualties.’’ 

To the closing thought of the foregoing can be added the all too evident 
truth of the necessity of such competent dental services for the thousands upon 
thousands of servicemen whose hearing will have been impaired and the civilian 
thousands who are victims of progressive deafness beyond otological therapeu- 


ties. 


*Tylman, S. D.: Resilient Resins: Technique for Their Use in Maxillofacial Pros- 
thesis, D. Digest 50: 260, 1944. 
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It so happens, that it was through the pleasurable request of the late 
eminent Dr. Max Goldstein, Editor of the Laryngoscope, that an article was 
prepared on the subject of earpieces and was published in the January, 1941, 
issue. The Laryngoscope is an international monthly journal devoted to diseases 
of the ear, nose, and throat. It is the official organ of the American Otological 
Society and at least three other otolaryngological organizations. Dr. Bunch, as 
assistant to Dr. Goldstein, handled the manuscript. He immediately took ex- 
ception to the original title which included the wording ‘‘auditory prosthesis. ”’ 
He seemed to feel that it might be misleading since it had a specific otological 
import. He offered as evidence of prosthesis, a little ingenious device developed 
by Dr. Pohlman, an eminent otologist, which is inserted within the ear in cer- 
tain cases of deafness, and which apparently gave results. The illuminating 
story is that it was a dentist who made the device for Dr. Pohlman. The article 
was finally published under the significant title, ‘‘The Earpiece—in Testing 
for and Fitting Hearing Aids,’’* and represents, perhaps, the first wholly 
original article of such nature. 

There is another, and very interesting situation, which is all too commonly 
known. There are probably thirty to forty times as many lay people—hearing 
aid salesmen and saleswomen, without medical or dental background of any 
kind—taking impressions of the ear, hundreds of times per week, as there are 
combined otologists and dentists. 

To prolong refutation would tend to wearily belabor the issue. Suffice to 
say, the original premise still prevails, i.e., the interchange of information and 
services between dentistry and otology has been, and ean be, of mutual ad- 
vantage. The dental contributions are ever so many, and even though this 
writer with humility admits to a considerable hand in them, their very funda- 
mental truths and usefulness have become so obviously mandatory in practice 
as to need no other authentication than bare summarization. 

Briefly and incompletely, here are some of these contributions, which as 
basie concepts have influenced and will govern the rehabilitative phases of 
otology, the proper fitting of a hearing aid for the deafened patient: 

1. The establishment of a proper impression technique to assure reproduc- 
tion of the auricle and meatus at rest, completely, accurately, and with safety. 

2. The first manual on the subject of impressions and ear prosthesis to be 
published, and later to become a requisite for malpractice insurance. 

3. The basic concept that stock molded earpieces are inadequate; and ini- 
tiating the introduction of the individually fitted earpiece as a necessity for use 
with every air conduction hearing aid. 

4. The demonstrative proof that bone conduction was exploited beyond its 
limited use and was only possible because of inadequate air conduction fitting. 

5. Publication of an article in Dental Items of Interest ‘‘ Auditory Pros- 
thesis,’’ accredited as the most comprehensive presentation of the problems of 
the ear, and subsequently delivered by request before the Greater New York 
December Meeting in 1933. 

6. The first motion picture film on auditory prosthesis, which was exhibited 
throughout the United States, and later included by Dr. E. P. Fowler, Jr., 


*Schier, M. B. A.: Laryngoscope 51: 52, 1941. 
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Assistant Professor of Otology at the College of Physicians and Surgeons, 
Columbia University, in his own film, ‘‘The Otologist’s Responsibility in the 
Fitting of Hearing Aids.’’ This latter film was presented before the triotological 
Meeting in Chicago in 1941, and subsequently at Columbia University under 
the auspices of the Department of Otology. Dr. Fowler’s introductory remarks 
were expressive of his indebtedness to the dentist for the basic approach to the 
ear. 

7. The aerylic earpiece now universally used is the result of dental develop- 
ment and introduction. In 1937, in national plastic competition, an especially 
difficult molded piece of the pure polymer won a Scientifie Award. This is per- 
haps particularly significant in that it is likely the first award made to a dentist. 
The moulding was done in calcined gypsum or artificial stone solely of the plain 
polymer, not the monomer-polymer mixture, and through the use of an es- 
pecially devised injection flask antedating such of similar design now available. 

8. The enunciation of fundamentals and practice involved in the use of 
an earpiece for the transmission of sound; and the variations in sound which 
may be produced affecting the hearing aid characteristics and ear receptivity. 
This has now proven so important as to become a focus of very considerable 
attention by acoustic engineers, physicists, and by our government through 
special project studies instituted by the National Research Council. 
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EXTRAORAL INFRAORBITAL NEURECTOMY IN TRIFACTAL 
NEURALGIA 


L. T. Russe.., Jr., D.D.S., Murpnuy, N. C. 


N CONSIDERING the anatomic features and pathologie possibilities in per- 

forming infraorbital nerve resection, especially with infection present in the 
mouth, I have had gratifying results, practically no scarring, and peace of 
mind in performing the operation through an extraoral incision. I do not 
propose that the technique as given in this paper is original; however, all the 
literature I have studied on the subject advocates access to the infraorbital 
nerves through the oral route. The intraoral technique is a splendid method, 
and it is not the purpose of this paper to criticize or condemn its use. 

The technique which I describe here involves only the prineiples of aseptic 
surgery combined with a thorough knowledge of anatomie detail. It has ad- 
vantages and disadvantages, which I will diseuss and endeavor to explain. 

First, the advantages: The possibility of infection is considerably re- 
duced by an extraoral method, because a more rigid aseptic technique can 
be followed; we can operate in a ‘‘clean’’ field, thus proportionately reducing 
the possibility of cavernous sinus thrombosis, septic meningitis, or both. We 
cannot be reminded too often that the veins of the upper face have no valves; 
and we must keep in mind that they pass into the great sinuses within the 
brain case before returning to the heart. 

Another advantage is that we have clearer visibility and easier access to 
the nerve and its branches. There is no necessity for special lighting, mouth 
gags, suction apparatus, or throat packs, which are always essential in oral 
operations of any type. The only instruments necessary for the extraoral 
operation are included in the setup of an ordinary dissection tray. This setup 
has usually two sealpels, small and large hemostats, scissors, and Allis clamps. 

The only disadvantage which comes to my mind in this operation is that 
a visible scar will be produced. The amount of searring or visible defect will 
depend largely on the surgeon. With a clean-cut incision, closely and ae- 
curately approximated edges using fine sutures, the visible defect will be 
negligible. 

One thing which is not a disadvantage, but which cannot be stressed too 
emphatically, is to avoid severing the inferior palpebral branch of the facial 
nerve. The cutting of this nerve results in ptosis of the lower eyelid with 
probable, and subsequent conjunctivitis. 

The simple technique described here is presented to you with the hope that 
it will be of value in relieving, for a time at least, the most severe of all pain, 
trifacial neuralgia. The operation is performed in the hospital with strict 
aseptic precautions. Ether is the choice of anesthetics. 
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Extraoral Infraorbital Newrectomy 


TECHNIQUE 


The incision begins at a point on an imaginary vertical line drawn through 
the medial commissure of the eye at the level of the infraorbital foramen, and 
extends laterally in a curve, parallel to the inferior border of the orbit, ending 
at a point on an imaginary vertical line through the lateral commissure of the 
eye. Due to the curve of the inferior border of the orbit, the incision will run 
slightly below the foramen. (Fig. 1.) 

The initial incision is made through the skin down to, or through a part 
of the orbicularis oculi muscle, to be followed by careful dissection through 
the upper portion of the quadratus labii superioris muscle and through the 
periosteum to the bone. 


Fig. 1. 


The periosteum is carefully dissected upward or elevated by a small blunt 
instrument, which will pull the infraorbital nerves and vessels slightly from 
the foramen where they can easily be seen, even though the distal portions 
might have been severed previously by the incision. 


After having thus exposed the nerve in question, it is grasped with a 
strong hemostatic forceps, and with gradual traction and a slight alternate 
twisting motion the nerve is pulled out and another hold is taken closer to 
the foramen. This procedure is repeated until the nerve trunk breaks. (Dura- 
tion of the period of relief is proportionate to the amount of nerve tissue 
removed.) We then grasp the distal portion of the nerve and, by blunt dis- 
section, seek out and remove as much as possible of the lateral nasal and 
superior labial branches. 

The incision is closed in the following manner: the periosteum is returned 
to position and left unsutured; the muscles are sutured with plain catgut, and 
the skin edges united with fine silk. Any necessary ligation of vessels should 
be carried out as the operation progresses, for obvious reasons. The severing 
of blood vessels in this area will not greatly interfere with circulation, as 
there are numerous anastomosing branches which form a complete vascular 
ring around the orbit. 

A small sterile dressing of gauze soaked in borie acid is applied to cover 
the eye on the side operated on. Skin sutures are removed on the third or 
fourth day and the wound left exposed to the air. 
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DIABETES IN RELATION TO CERTAIN ORAL AND SYSTEMIC 
PROBLEMS 


Part II 


A Histo togic Stupy oF THE GINGIVAE AND ORAL Mucous MEMBRANES: 
(1) IN JuvENILE DiaBetics, (2) INSULIN-TREATED AND Dret-CONTROLLED 
Drapetics, (3) INsSuLIN-TREATED NoRMAL MONKEYS 


DaniEL E. Ziskin, D.D.S.,* Wrxirrep C. M.D.,+ AND 
Eut H. Sc.B., D.D.S.4 


ART I of this report described the gross gingival findings of eighty-one 
white children attending a summer camp of the New York Diabetes Asso- 
ciation. In that phase of the study, the gums were seen clinically to deviate 
from the normal pink color, assuming varying intensities of a violet color in 
the majority of cases. The gingivae also appeared thicker than normal. The 
general prevalence of these conditions gave rise to the question of etiology, and 
a histological study was undertaken with a view to determine whether or not 
certain gingival changes could be attributed to the diabetic state. Data per- 
taining to this problem are reported here. 

This study deals with the gingival changes seen microscopically in a group 
of diabetic children residing in New York City and attending the summer camp 
of the New York Diabetes Association, and diabetic children and adults at- 
tending the Columbia University-Presbyterian Hospital Medical Center. In 
all, fourteen children, a random selection (aged 4 to 14 years), five insulin- 
treated adults (aged 22 to 63 years), and two diet-controlled diabetic women 
(aged 42 and 57 years) constitute the series of human subjects. (Table I.) 
Four female rhesus monkeys comprise the animal group. 


METHODS 


In the human beings, tissue was taken for biopsy purposes after they had 
been under treatment for varying lengths of time. Gingival sections were 
similarly prepared from selected normals (children and adults) and from 
normals used in other studies. In the animals, pre-experimental and _post- 
treatment biopsies were made. 

Preparation for microscopic examinations was as follows: Under local 
anesthesia (without previous preparation of tissues for purposes of steriliza- 
tion), two vertical parallel incisions were made, one on either side of an inter- 
dental papilla. The incisions were carried well onto the mucous membrane, in 
most instances to the mucobuceal fold. The flap of tissue was dissected from 
the bone and cut off near the mucobuccal fold. One or two dermal sutures 


Presented before the Twentieth General Meeting of the International Association for 
Dental Research on March 14, 1942, at New York, N. Y. 

Aided by a grant from the Research Fund of the New York Diabetes Association, Inc. 
*Columbia University. 

+Formerly Research Fellow of the New York Diabetes Association, Inc. 

tFormerly Assistant in Biochemistry, Columbia University. 
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Diabetes in Relation to Oral and Systemic Problems 


TABLE 


HUMAN GROUP ON GINGIVAL BIOPSIES WERE MADE 


DAILY 
TRA- 0N- 
AGE DURA- | VIOLET | THICK- 
‘YEARS ) DOSAGE COLOR ENED 
(YEARS) ( units) TYPE 


Fair ++ 
Fair ' Race, black 
Good 
Fair 4 
Fair Local marginal 
inflammation 

Jood 
Fair 
Fair 
Fair 
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were placed in order to draw together the edges of the loose tissue. The space 
from which the section was removed was protected by the blood clot formed.* 

The surface of the excised papilla was sponged dry with a piece of gauze 
and divided in half vertically. One-half was immediately immersed in Zenker’s 
solution. After six hours of fixation, the tissue was cleared in the usual way, 
embedded in paraffin, and sectioned. The other half of the tissue was fixed in 
Vestrini-Cresi fixative.t The Zenker-fixed tissue was stained with hema- 
toxylin and eosin, Masson’s trichrome, Mayer’s mucicarmine and Weigert’s 
elastic tissue stain. The Vestrini-Cresi fixed tissue was stained with Best’s 
earmine stain for glycogen. Some of the tissue was fixed in formalin, and 
osmic acid stain for fat was made. 


FINDINGS IN GINGIVAE OF INSULIN-TREATED CASES 


The following is a description of the typical histological findings in the 
insulin-treated human beings. The entire tissue, both epithelium and connec- 


*The method here described for taking gingival sections has been used successfully by 
us in hundreds of cases. There is little discomfort to the patient, healing is rapid, and no 
disfigurement results. We have used this method on patients with a variety of systemic dis- 
orders, and, ordinary caution having been observed in selection, we have had no untoward 
experiences. 

+Vestrini-Cresi fixation for glycogen: 95 per cent alcohol, 100 c.c.; formol 40 per cent, 
10 c.c.; glacial acetic acid, 5 ec.c. Fix for 6 hours, not more than 24 hours. 95 per cent 
alcohol for 6 to 12 hours. Absolute alcohol from 4 to 6 hours. 
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tive tissue, was enlarged owing to hyperplasia (Figs. 1 and 2). The tissue 
stained brightly and uniformly with eosin, giving the general appearance of 
firmness and health. 


Fig. 1.—Female, white, aged 10 years. Duration of diabetes: Seven years. No other 
abnormalities. Insulin dosage: 20 units protamine plus 20 units regular. Food intake: 1,705 
calories. Control poor. Section of upper left second incisor papilla, alveolar gingiva. Mag- 
nification 125. Shows hyperplastic epithelium and enlargement of the connective tissue 
especially, which accounts for the increase in thickness of the gingivae seen clinically. Com- 
pare with normal tissue (Fig. 2). 

Fig. 2.—Female, white, aged 8 years. Upper left second incisor papilla, alveolar gin- 
giva. Magnification «125. Shows the gingivae of a normal girl for comparison with Fig. 1. 
Subject was unusually large for her age and in good health. 


Eyrthelium.—There was hyperkeratosis present, more marked the 
alveolar gingivae than in the areolar.* In the latter, the mature keratin was 
seen in a broken layer. A number of flattened cells near the surface, with 
pyknotie nuclei, indicated immature keratinization in this area. The stratum 
granulosum in the alveolar gingivae was scarcely in evidence. There were a 
few keratohyaline granules present, but nothing like a normal layer. None 
were present in the areolar gingivae. A marked increase of coarse basophilic 
staining granules was prominent in the areolar gingivae. They were sprinkled 
through the cytoplasm below the level where keratohyaline granules are ordi- 
narily found, being situated at the middle of the tissue and extending into the 


*The loosely attached gingival mucous membrane which is continuous with the buccal 
mucosa. (See Figs. 17 and 18.) 


a Fig. 1. 
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stratum germinativum almost to the basal layer. Their appearance resem- 
bles cytoplasmic dust or sand. Their significance is unknown. These granules 
are not marked in the alveolar gingivae. 


Fig. 3. 


Fig. 3.—Same case as in Fig. 1. Magnification 850. Shows increased thickness of 
keratin layer and large, even-sized prickle cells with prominent intercellular bridges. Com- 
pare with normal tissue in Fig. 4. 

Fig. 4.—Same case as in Fig. 2. Magnification «850. For comparison with Fig. 3. 

Fig. 5.—Same case as in Fig. 1. Magnification «850. Shows areolar gingiva with layer 
of keratin on surface. None is seen in normal tissue. 


The intercellular bridges were prominent throughout the alveolar gingivae 
and the stratum germinativum of the areolar gingivae. The prickle cells were 
large with large vesicular nuclei in their centers. The nuclear membranes 


were prominent. Two or more nucleoli were not unusual. Perinuclear vacuoles 


were seen. These corresponded in location to the red-staining glycogen granules 
observed in this tissue with the Best’s carmine stain for glyeogen. The basal 
cell layer was crowded with nuclei, emphasizing the hyperplasia present. These 
nuclei were comparable in size to the prickle cell nuclei, but more oval in shape. 
Mitosis was not increased. The epithelial peg pattern was normal in the 
alveolar gingivae and flattened in the areolar (Figs. 3, 4, and 5). 

Connective Tissue——The papillae of the corium were seen to lie closer to 
the surface than normally. The corium appeared increased in thickness and 
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of a homogeneous pattern. Thick-bundled interwoven collagenous fibers were 
in close apposition. An increased prominence of the capillary bed was noted 
throughout this layer, especially in the small eapillaries which showed large 
endothelial cell linings. Densely stained fibroeytes were scattered among the 
collagenous bundles but large vesicular fibroblasts were more prominent (Fig. 
6). The whole tissue appeared hyperplastic. Inflammatory exudate was either 
absent or slight in most cases. In those instances where marked inflammatory 
areas were seen, the amount of inflammation was less than would be expected 
from the gross pathology. 


> 


Fig. 7. 


Fig. 6.—Same case as in Fig. 1. Magnification 750. Alveolar gingivae shows promi- 
nence of capillaries and young fibroblasts. There is also an increased amount of collagen. 
Compare with normal tissue (Fig. 7). 


Fig. 7.—Same case as Fig. 2. Normal for comparison with Fig. 6. Magnification 750. 


Special Stains.—Testing with special stains, it was observed that the gums 
of the insulin-treated series contained more glycogen granules than normal 
tissue. Where inflammatory cells were present in the corium, the cytoplasm 
of all these cells contained glycogen which was particularly prominent in the 
plasma cells... The distribution of the glycogen was as follows: A markedly 
inereased number of granules were found in both the alveolar and areolar 
gingivae. They were scattered throughout the epithelium, being seen promi- 
nently even in the basal cell layer. A small number were seen in the corium. 


: | 
Fig. 6. 
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This is a striking deviation from the microseopie findings in normal tissue 
where a relatively small amount of glycogen is seen in the areolar gingivae and 
even less in the alveolar gingivae, and where the glyeogen-staining granules are 
concentrated chiefly in the upper half of the epithelium (Figs. 8, 9, 10, 11, 
12, and 13). 


Fig. 8.—Male, white, aged 13 years. Duration of diabetes: two years. Insulin dosage: 
20 units protamine plus 10 units regular. Food intake: 1,700 calories. Control good. Sec- 
tion upper left second incisor papilla, areolar gingiva. Magnification 185. Best’s carmine 
stain for glycogen. Shows marked increase in glycogen present in the gingival mucous mem- 
brane. The deep black spots are the glycogen granules in the cytoplasm. Note that gly- 
cogen is deposited here as deep as the basal layer. Compare with Fig. 9. 

Fig. 9.—Same case as Fig. 2. Magnification 185. Best’s carmine stain for glycogen 
in normal gums. Areolar gingivae. Note the deep black spots in the cytoplasm. The glycogen 
normally is confined to the upper half of the gingivae and is more marked in the mucous mem- 
brane portion. In fact, very little is seen in the alveolar gingiva normally. In this tissue, 
the deposits are small when compared with Fig. 8. 


The mucicarmine stain disclosed the following: In normal tissue, a small 
amount of deep red-staining mucinous material was seen in the corium, chiefly 
below the basal cell layer and around the blood vessels. In the insulin-treated 
tissue, there was less mucinous material and this was confined largely to the 
area around the blood vessels. 
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Osmie acid stain showed both normal and insulin-treated gingivae nega- 
tive for fat. 

There was constancy of findings in the entire group. While generally the 
juvenile tissue appeared more healthy than that of the adults, the tissue in 
adults conformed to the group pattern even though there were more clinical] 
gingival inflammations in the adults and of a more serious nature. For exam- 
ple, in one case, despite a subacute Vincent’s infection of over a year’s dura- 
tion, there was surprisingly little inflammatory exudate in the corium. 


Fiz. 14.—Same case as in Fig. 13. Mucous membrane. Magnification «850. A thin 
layer of keratin is seen in the areolar gingiva, where none is seen normally. (Dietary con- 
trol alone.) 


FINDINGS IN GINGIVAE OF DIET-CONTROLLED CASES 

The two eases of mild diabetes controlled by diet alone showed the follow- 

ing gingival changes: Grossly, the tissues appeared fairly normal. Micros- 
copically, there was a slight edema throughout. The epithelium in the alveolar 
gingivae appeared normal. Changes were found in the papillary layer and in 
the areolar epithelium. In the papillary layer scattered throughout the entire 


section, perivascular foci of inflammatory cells were seen. Immediately under 
the basal cell layer of the epithelium, evidence of degenerative change was 
noted, in marked degree in some areas. The degeneration was characterized by 


edema and necrosis of the eells. 
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In the areolar epithelium in one case there was a flattening of the peg pat- 
tern so that the basal cells formed a straight line instead of giving the usual 
scalloped effect. Hyperkeratinization was evidenced by keratin on the areolar 
gingivae in both cases and epithelial pearls in the alveolar gingivae of one 
(Fig. 14). 

Testing with special stains, the glycogen was comparable to normal in 
amount and distribution. 


FINDINGS IN THE GINGIVAE OF FEMALE RHESUS MONKEYS 


The purpose of this experiment was: (1) to note the effect of injected 
insulin on the blood sugar curves and on the gingivae and oral mucous mem- 
branes of normal monkeys, and to compare the findings with the gingival 
changes seen in the insulin-treated humans; (2) to test the reaction of topical 
applications of insulin on the blood sugar curves and on the gingivae both 
locally and systemically. 

Four healthy female monkeys were selected as subjects (Nos. 686, 687, 688, 
and 689). They were fed a daily standardized diet consisting of carbohydrate 
150 grams, protein 20 grams, fat 15 grams. The largest meal was at midday. 
Weights were recorded periodically. 

The blood sugar curves were studied, two on each monkey preliminary to 
the use of insulin. There was no suspension or variation in the diet. In each 
instance the taking of blood specimens was started at or shortly after the 
midday meal and was continued at half-hourly intervals for five hours (eleven 
samples for each blood sugar curve). The blood was collected by venepuncture 
into sodium fluoride and the determinations were made in duplicate according 
to the Folin-Malmros method adapted to the photoelectric colorimeter by Saifer, 
Valenstein, and Hughes. The curves shown in Fig. 15 represent the average 
of two curves for each animal. The same procedure was repeated after insulin 
treatment was instituted. 

Two monkeys (Nos. 686 and 687) were given insulin injections. The 
initial dosage for each was 2 units (14 unit per kilogram of body weight). 
This amount was thought to be warranted owing to the high initial bleod sugars 
and the high carbohydrate diet. Injections were made fifteen minutes before 
the midday meal. Only a slight drop in blood sugar was noted. The dosage 
was then increased arbitrarily to 2 units in the morning and 4 units in the 
afternoon (2-4-0). This regime was continued for forty days. <A satisfactory 
drop in blood sugar was seen in both cases. (See Fig. 164 for average 
eurves.) At irregular intervals afternoon specimens were taken to check con- 
tinued insulin action. This was confirmed. On one oceasion, Monkey 686, a 
poor feeder, suffered a hypoglycemic reaction three and one-half hours after 
an injection of 4 units of insulin. The blood sugar was 44 mg. per cent. 

Comparing the curves with and without insulin, it was observed that two 
hours after the 4-unit injection of insulin there was a 55 mg. per cent drop in 
the blood sugar. 

The two remaining monkeys (Nos. 688 and 689) received insulin topically. 
Pure crystalline insulin (1 mg. equivalent to 20 to 22 units) was dissolved in 
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Fig. 15.—Average of two blood sugar curves before application of insulin every half hour 
for five hours.* 
A, Monkey 686. Weight: 3,200 grams at beginning of experiment and 3,280 at end. 
B, Monkey 687. Weight: 3,570 grams at beginning of experiment and 3,930 at end. 
C, Monkey 688. Weight: 3,960 grams at beginning of experiment and 3,700 at end. 
D, Monkey ea Weight: 4,000 grams at beginning of experiment and 4,000 at end. 

¥ = Feedings. 

*Blood samples taken two days to a week apart and determinations were made in 
duplicate. 
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Fig. 16.—Average blood sugar curves of insulin-treated female monkeys. 

A, Monkeys 686 and 687. Injected animals. Blood samples taken five days apart. De- 
terminations were made in duplicate. Monkey 686 was not a good feeder, and on sixteenth and 
thirtieth days after injections began, animal suffered a hypoglycemic reaction three and one- 
half hours after injection of 4 units of insulin. Blood sugar was 44 mg. per cent. Monkey 687 
menstruated for two days beginning on day of taking blood for second blood sugar curve near 
end of experiment. 

B, Monkeys 688 and 689. Insulin applied topically. Blood samples taken two weeks 
apart. Monkey 688 menstruated twice during course of experiment. First two-day period un- 
related to taking of blood sugar curve. Second period started on day of taking blood for second 
blood sugar curve near end of experiment. 

All animals were in good condition at autopsy. 

— Feedings. 

‘ = Injection of 4 units crystalline insulin or topical application of 200 units crystalline 
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ethyl aleohol (70 per cent)* so that 0.5 ¢.c. of solution was equal to 200 to 220 
units of insulin. This amount was painted on the left upper gum with a 
eamel’s hair brush (33 applications in a forty-day period). As a control, ethyl 
aleohol (70 per cent) was painted on the right upper gum at the same time. 
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The average blood sugar curves are shown in Fig 16B. Comparing the two 
curves, it was seen that two hours after the application of the insulin a drop of 
31 mg. per cent occurred. In order to verify the legitimacy of this drop, treat- 
ment was suspended for a period of three days during the course of the ex- 

*While 70 per cent alcohol is known to be a tissue irritant, its quality of rapid eva- 


poration offered a technical advantage in rendering the insulin absorption more effective since 
it prevented the loss incurred when using slow drying solutions. 
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periment. Another blood sugar curve was studied. This showed a return to 
the preinsulin level. 

Calculating from the drop obtained with 4 units injected, it may be rea- 
sonable to conelude that 2.3 units were effectively absorbed after topical applica- 
tion; that is a ratio of 1.1 units per 100 units applied. Major* reported on an 
insulin nasal spray by means of which it was calculated that 1 unit in 100 
was absorbed. 


Fig. 19. Fig. 20. 


Fig. 19.—High power of Fig. 18. Magnification 850. Shows keratin on surface of 
mucous membrane. 

Fig. 20.—Same monkey as in Fig. 19. Upper left cuspid papilla. High power of Fig. 17. 
Magnification «850. Preexperimental. Shows normal mucous membrane without keratin layer. 
For comparison with Fig. 19. 


The curves show further that the insulin, injected and topically applied, 
prevented the oceurrence of posteibal blood sugar elevations. This finding is 
reversed in the noninsulin curves. 

The gingivae of the monkeys were studied in much the same way as those 
of the human group. The results were as follows: 

Insulin Injections —Grossly, there were few changes noted in gum color 
or consistency. Microscopically, the changes resembled those seen in the humans 
with the following differences: 

1. Hyperplasia of both epithelium and connective tissue and hyperkeratini- 
zation were not as marked. 
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2. Formation of keratin on the areolar surface and oral mucous mem- 
branes was slight. 

3. The prickle cells were not as large and not as uniform in size. 

4. There was little flattening of the peg pattern. 

5. The thickness of the corium was increased, but the connective tissue was 
not as dense as in the human group. 

6. There was not much change in the inflammatory exudate. 

7. There was little increase in glycogen deposit in the gums.* 

Topical Application.—Grossly, during the first days, the gingivae ap- 
peared tender, with surface desquamation. This effect was noted in both the 
experimental and control areas and was attributed to irritation caused by the 
alcohol. After about a week the desquamation healed without discontinuance 
of treatment. Subsequently, the tissue appeared thicker and showed a violace- 
ous color of almost the same intensity on both sides. 


Fig. 21. Fig. -22. 


Fig. 21.—Monkey 689, female. Magnification «850. Upper left cuspid papilla—experi- 
mental side. Biopsy taken at end of experiment. Insulin dissolved in 70 per cent alcohol, 
applied topically. Mucous membrane. Shows changes due to both the insulin and alcohol. 
However, there is a better keratin layer here and less parakeratosis when compared with 
control tissue in Fig. 22. 

Fig. 22.—Monkey 689. Upper right cuspid papilla. Magnification 850. Control side. 
Biopsy taken at end of experiment. Seventy per cent alcohol applied topically. Mucous mem- 
brane. Shows changes due to irritation effect of alcohol. There is a deeper layer of para- 
keratosis as compared with Fig. 21, but only a thin layer of keratin was formed. 


Microscopically, the surfaces of both areas disclosed an atypical hyper- 
keratinization about two or three cells deep. The tissues took a more intense 
hematoxylin stain. These changes were attributed largely to the aleohol. The 
degree of change was more marked on the experimental side, however, indi- 
eating a possible slight insulin effect. The experimental area showed some 
hyperplasia of the epithelium and connective tissue which was not seen on the 
control side (Figs. 17, 18, 19, 20, 21, 22, and 23). 


*Monkeys normally do not have glycogen in the gums in quantities comparable to that 
seen in human beings. 
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Glycogen was seen prominently on the experimental side. It was more 
marked here than in the injected animals. On the control side, there was 
little glycogen observable (Fig. 24). 

Sections of gingivae were examined from the lower jaws (untreated) of 
these animals. This tissue showed slight changes of the type seen in the in- 
jected animals. None of the changes described above, occurring as a possible 
result of the alcohol applications, were found. The changes noted were not 
present in the pre-experimental biopsies (Figs. 18 and 19). 


Fig. 23.—Same tissue as in Fig. 21. Magnification «185. Shows mucous membrane 
at junction of topically insulin-treated and untreated areas. The changes were confined 
to the treated areas. 


Fig. 24.—Monkey 688. Upper left cuspid papilla. Magnification 185. Mucous membrane 
of monkey treated with insulin applied topically. Shows glycogen granules in cytoplasm in 
upper third of tissue. Normally, practically no glycogen is seen in monkey gums with the 
Best’s carmine stain. Here, there were definite deposits in sufficient quantity to make this 
an important finding. Compare with Figs: 8 and 9. 


DISCUSSION 

The most prominent changes in the gums and oral mucous membranes of 

the insulin-treated diabetic human subjects were: hyperplasia of both epi- 
thelium and connective tissue, giving to the gums the thickened appearance 
seen clinically ; hyperkeratinization ; increased glycogen deposition as evidenced 
by Best’s carmine stain; increased fibroblasts and prominent capillaries; re- 
duced inflammatory exudate in the corium. We have pointed out in previous 
reports that hyperkeratinization offers a protection against local irritation 
and infection. 
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The insulin-injected normal monkeys showed changes in the direction of 
those cited above but comparatively slight in degree. 

The insulin applied topically to the gums of normal monkeys appeared to 
have a mild systemic effect, but the most noteworthy change was the increased 
amount of glycogen, not apparent in the injected animals. 

The biopsies of the gums of the two middle-aged women, whose diabetes 
was controlled by diet alone, disclosed hyperkeratinization in the areolar gin- 
givae, a factor which must be taken into consideration when an attempt is made 
to evaluate the various gingival changes reported here. 

These changes, most numerous and prominent in the insulin treated human 
beings, occur also under other conditions where diabetes does not enter as a 
factor. For example, keratin is seen normally in the alveolar gingivae of 
human beings and monkeys but rarely in the mucous membranes. Hyper- 
keratinization as evidenced by increased thickness of the keratin layer on the 
alveolar gingivae or the formation of a new layer on the mucous membranes 
may be found in vitamin A deficiency, after injections of large doses of estro- 
genic* and androgenic’ substances over a long period of time, in hypothyroid- 
ism,® * and in some forms of vitamin B deficiency.’ The clinical manifestations 
of vitamin B deficiency are discussed in Part I of this report and elsewhere. *° 
High carotene and low vitamin A values in the plasma are also prevalent in 
hypothyroidism.’ Ilyperplasia of both epithelium and connective tissue is 
seen in vitamin A deficiency and after injections of estrogenic and androgenic 
substances.’” 

The presence of nutritional deficiencies in the juvenile subjects, of which 
those in this report constituted part of the larger group, was established in a 
study by one of us (W. C. L.).'* The blood plasma levels of carotene, vita- 
min A, vitamin C, and cholesterol were determined and compared with a con- 
trol group of normals. High carotene was found in about 25 per cent, low 
vitamin A in 68 per cent of that group. The remaining 32 per cent in the 
latter category gave values consistently placing them among the low normals. 
In 4 per cent the ascorbie acid content was low. In 26 per cent, the cholesterol 
was high (over 230 mg. per cent). Since the most common finding was low 
plasma vitamin A, the assumption that a low vitamin A may be a factor in 
bringing about the gingival changes is tenable. The hyperplasia and hyper- 
keratinization in the mucous membranes may be a reparative metaplasia of the 
type described by Bessey and Wolbach™ and attributed by them to vitamin A 
deficiency. These authors describe the changes as ‘‘. . . atrophy of the epithe- 
lium concerned, reparative proliferation of basal cells, and differentiation of 
the new product into a stratified keratinizing epithelium. This replacement 
epithelium, regardless of the previous function and structure in the region, is 
identical in all locations and comparable in all its layers with epidermis.’’ 

The underlying factors in producing the gingival changes in the diabetics 
may be the nutritional and metabolic imbalances which the insulin treatment or 
diet only partially corrects. 

It should be noted that some hyperkeratinization was observed in the in- 
sulin-injected normal monkeys. This finding, interpreted in the light of the 
foregoing, might suggest that the systemic effect of insulin on the normal mon- 
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keys is to disturb slightly the metabolic status, and thus affect the gingival 
epithelium. This hypothesis is supported by Von Haam and Cappel,’® who 
tested the effect of hormones upon cells grown in vitro. The use of 0.001 units 
of insulin per cubie centimeter of culture of fibroblasts isolated from mouse 
embryo heart produced a 1,000 per cent increase in the original explant in 
seven days. Ralli and Sherry’® found a sharp decline in plasma and urinary 
vitamin C with the administration of insulin in normal and diabetic dogs. 
Intravenous injections of glucose prevented this reaction. 

These data suggest that the changes observed may be of two-fold etiology : 
(1) the insulin treatment; (2) the nutritional and metabolic status of diabetics. 
The two diabetic women not receiving insulin emphasizes the latter hypothesis. 

The increase in the prominence of the capillary bed and the reduction of 
inflammatory exudate may be a manifestation of insulin action and may be 
influential in combating gingival infection. The increased capillarity may also 
be responsible for the increased depositions of glycogen. 

Hyperkeratinization in diabetics in areas other than the gums has been 
known, as evidenced by the literature. Keratosis pilaris, accompanied by low 
vitamin A in plasma, was found in about 9 per cent of the juveniles studied 
for nutritional deficiencies, previously referred to. 

The finding of increased glycogen in the gums of insulin-treated human 
eases and in the topically insulin-treated monkeys is of especial interest al- 
though its function is obscure. It is significant that the topical applications 
produced an inerease in the amount of glycogen deposited in the gums of nor- 
mal monkeys which the parenteral method failed to do. This seems to indicate 
an intensified local action by the topical application method. 


SUMMARY AND CONCLUSIONS 


Histological studies were made of the gingivae of fourteen juvenile and 
five adult diabetes, all insulin-treated, and of two diet-controlled diabetics. 

The insulin-treated cases showed hyperkeratinization, hyperplasia of epi- 
thelium and of connective tissue, increased glycogen deposition, increase of 
fibroblasts and prominence of the capillary bed, and reduction of inflammatory 
exudate in the corium. These changes constituted variations from the normal. 

The diet-controlled cases showed hyperkeratinization in contrast to the 
normal and in comparison with the insulin-treated cases. There was evidence 
of degenerative and inflammatory changes which may be attributed to the 
patients’ nutritional and metabolic status. 

Four normal rhesus monkeys were studied for the systemie and local 
gingival effects of insulin. Insulin was injected parenterally to two monkeys 
and applied topically to the gingivae of two others. 

Insulin-injected monkeys showed changes similar to those seen in insulin- 
treated diabetics, but in much lesser degree. There were no increased glycogen 
deposits. 

The topically treated animals showed the same slight changes as the in- 
injected monkeys. This was attributed to the systemic effect of the absorbed 
insulin. Additional hyperkeratinization was seen in that region of the gums 
where the insulin was applied, and was attributed to the local application. The 
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hyperkeratinization in these areas was greater in amount than in those con- 
sidered to be of systemic origin. The areas of application also disclosed a 
noteworthy increase in the glycogen content of the gingivae. These changes 
emphasize the benefits of the topical application when such results are desired. 

The occurrence of hyperkeratinization and hyperplasia in conditions other 
than diabetes is discussed. The high incidence of suboptimal vitamin A plasma 
level in diabetics is presented as a possible factor in the production of the 
changes seen in the gingivae. 

It is suggested that insulin itself as well as the diabetes may be an agent 
creating a metabolic disturbance in the cells of the gingivae. 

The deposition of an increased amount of glycogen in the gingivae in the 
insulin-treated diabetics and in the monkeys receiving insulin topically is of 
especial interest but of unknown import. 

The changes shown in the gingivae and oral mucous membranes of insulin- 
treated subjects, their violaceous coloration, thickening, hyperkeratinization, 
decrease in inflammatory exudate and inerease in glycogen deposition may be 
of a protective nature. 

Part I of this report appears in the Journal of Dental Research, October, 1944. 
Our thanks are extended to Dr. Earl T. Engle, Columbia University, for suggestions. 


We wish to express our thanks to the Lilly Research Laboratories and to Dr. F. B. Peck 
for the supply of crystalline insulin used in these experiments. 
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BLOOD DYSCRASIAS IN RELATION TO SECONDARY AND 
PRIMARY HEMORRHAGES, POSTOPERATIVE 


Hunter Leo Harane, D.D.S., New Oreans, La. 


HE importance of blood dyserasias in relation to the oral condition and 

secondary hemorrhage should not be overlooked. This series of studies, 
which covers over 1,327 patients seen in our clinies over a period of thirty 
days, reveals the percentage of blood disorders that may exist. This per- 
centage was secured by a very careful physical and routine blood examination. 

The number of patients receiving treatment were selected from the group 
that came to our emergency room. Some were admitted from the hospital 
ambulance in a state of shock, weakness, and pain. Because these patients were 
but a small number of the large original group, we were enabled to give them 
more careful attention, especially if any type of oral pathology or hemorrhage 
was present. 

When admitted to the emergency room, the patients were first given a 
brief examination, and then a complete history was taken. In this history, the 
time bleeding began and the length of time it had persisted were very important. 
The history throws an important light upon the case for it is understood that 
without an accurate history the case is of no value. The hemorrhage cases 
were classified into groups according to the cause of each. These groups were 
determined after the case history of each patient was taken. 

The following information was secured: 

1. What the patients may have done to promote hemorrhages, such as, 
picking the socket, sucking the clot out, or eating hard foods. 

2. What previous surgery the patient had had, if any, and the history 
of bleeding. 

3. What the condition of the mouth was at the time of extraction, and 
whether any previous bleeding occurred around the tooth or in the mouth. 

4. The color of the patient—as to anemia, jaundice, cachexia, and mal- 
nutrition. 

5. Palpation of the cervical, axillary, and auricular nodes, and also the 
spleen. 
While the patient was still sitting in the chair, the clotting time was 
taken by the capillary tube method. The bleeding time was taken also, and 
10 ¢.c. of blood was placed in the chemistry bottle for further study. 

The computing of the vitamin C level, platelets, prothrombin, caleium, and 
the total red count was done later. At this time a blood smear was made 
and dried as rapidly as possible. This was then placed aside for the careful 
study of the white cells. The white cell count was the most important part 
of the procedure, and it should be studied carefully, paying particular atten- 
tion to the size, shape, color staining properties, and number of cells present. 
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In studying the white cells, particular attention should be paid to the 
cellular origin, whether of myelogenous or of the more important lymphatic 
origin. 


THE LEUCEMIAS 


Table I gives the most interesting cases seen on our service. The first 
and the most important are those of lymphatic leueemia. The several cases 
that were diagnosed by us were classical and no debate was needed as to 
the diagnosis; they could be easily recognized as cases of leucemia, neutro- 
penia, or agranulocytosis. It would have been an obvious and drastic mis- 
take to have discharged these patients without a diagnosis of their blood 
dyserasias. 

TABLE I 


PERCENTAGE DISTRIBUTION OF BLOOD DyScCRASIAS POSTOPERATIVE 
DETERMINED BY ROUTINE EXAMINATIONS 


White 32 
Negro 895 
NUMBER OF PATIENTS SEEN Total 1.327 
IN CLINIC FOR ROUTINE : — 
EXTRACTIONS __NUMBER OF PATIENTS OPERATED ON 
White 423 
Negro 895 
Total 1,318 
1. Pernicious anemia 5 
2. Lymphatic leucemia 3 
to Thrombocytopenie purpura 
PRIMARY OR SECONDARY 6. Calcium leek” r 1 
HEMORRHAGES (% 
(%) 7. Pyorrhea 4 
8. Poor hygiene and treatment 5 
9. Syphilitie ulcer 1 


Leucemia, and agranulocytosis or neutropenia are two fundamentally 
different diseases although the former would suggest merely a depression 
and the latter a stimulation of leucopoietic activity. Leucemia is a neoplastic 
disease of the leucopoietic tissues, and the removal of the causative agent 
after establishment of a neoplasm will no longer influence the course of the 
disease. On the other hand, agranulocytosis, or a milder form of it, neu- 
tropenia, can be produced by a variety of agents, and the process is reversible ; 
that is, when the causative agent is removed, the complete restitution may 
occur. This is very important as the use of the sulfonamides may produce an 
agranulocytosis that may be confusing if a careful and accurate history is 
not taken. 

There are many agents which depress the granulocyte-forming elements 
of the bone marrow. Most of these are chemicals, such as the sulfonamides, 
aminopyrine, arsphenamine, benzene, and related compounds, but x-ray 
agents must not be omitted. The cases in which the cause of agranulocytosis 
is not evident are spoken of as idiopathic, but there is no reason to believe 
that these forms of agranulocytosis differ any from those that are produced 
by known agents. 


f: | NUMBER OF PATIENTS SEEN IN 30 DAYS 
pe 
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Case Report.—R. T., Negro male, 51 years of age, was admitted on May 27, 
1943, and died Sept. 14, 1943. 

Three weeks prior to admission the patient had an onset of nocturnal fever 
and chills. He had a continuous throbbing headache for two weeks, and 
nocturia five to six times a night. He had no signs of dysuria or hematuria 
or signs referable to the urinary system. Bowel movements had become slug- 
gish until he had taken as much as three doses of Epsom salts a day. The 
appetite had been very poor and sodium bicarbonate had been used to relieve 
posteibal distention for the past three or four months. A slight trauma to 
the right leg in the past four years had caused a large ulcer to develop. He 
had had no paralysis or paresthesia, no history of hip or arm shots, penile 
uleer, or bad blood. 

About eight days before admission while the patient was working in the 
field, his nose started to bleed and continued to bleed for a day and a half. 
The local physician told him that his blood pressure was too high and that 
he should have several bad teeth removed. After the teeth had been removed 
the bleeding continued for five days. He was brought to the hospital and was 
seen in the emergency room. Here his blood pressure was found to be 60/45, 
and he received treatment for shock at once. After having received 800 ¢.c. of 
blood and 1,000 ¢.c. of 10 per cent glucose in normal saline, the patient’s blood 
pressure rose only about 10 points, thus indicating that he had a cardiac 
regurgitation. 

Upon examination, the patient’s mouth revealed a large amount of spongy 
proliferated tissue in the lower anterior region of the mandible. After treat- 
ment of the slow oozing from this area, it was found that the hemorrhages 
were mostly from two small roots that were found hidden in spongy gingival 
tissue. The following day these were removed and the gums were sutured. 

Laboratory findings will be found in Table II listed under the lymphatic 
leucemias. 

Clinical Course.—Repeated blood transfusions were used after the diag- 
nosis of leucemia was established. On Sept. 11, 1943, the patient developed 
severe pain in the right side of his chest and there were many moist rales heard 
at the base of the lungs. Cough became productive of a white sputum. Tem- 
perature rose to 104.1° F. On September 13 the patient was considerably worse, 
complaining of dyspnea. Nasal oxygen was administered, but he became very 
dyspneic and restless and complained of generalized pain all over his body. The 
temperature was ‘‘spiking’’ from the time of admission until the patient ex- 
pired. 

Discussion of Case.—This patient, having had a history of bleeding for 
the past two vears, should have had a blood examination at once, because upon 
examination of the white blood cells it was very clear that the patient had 
leucemia. Besides, this patient’s cervical lymph nodes were palpable and so 
was the spleen. An early diagnosis would have given the patient a better 
chance for recovery. 

This case is typical of all leucemias that are picked up because of an 
early history of bleeding. Bleeding from sockets and nose deserves careful 
attention. Such patients should be referred to the medical staff for treatment, 
as was this patient after the diagnosis was established. 
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AGRANULOCYTOSIS 


In agranulocytosis there is in addition to the danger of hemorrhage the 
danger of the absence of the normal protecting mechanism against infections 
from microorganisms that are normal inhabitants of the mucous membranes. 
Such bacteria may therefore invade the mucous membrane and produce a 
necrosing inflammation. Similar necrotizing inflammation with agranulocyto- 
sis, however, may occur in places other than the oral cavity and it is not 
uncommon in the gastrointestinal tract. 

Oral hygiene is important in the treatment of agranulocytosis as well 
as in the leucemias, because patients suffering from these diseases are very 
susceptible to infections about the teeth and the mucous membranes. The 
most conservative means should be taken in carrying out any operative pro- 
cedures. Frequently the patient may present chronic gingivitis with bleeding 
or a postoperative hemorrhage, and may seek the aid of the dentist long before 
consulting a physician. These patients have a tendency to bleed constantly 
and may become almost exsanguinated. 


ANEMIA 


The number of patients that presented with blood disorders is small. 
Among these, anemia gives the largest incidence. The anemias made up about 
30 per cent of these cases, and therefore are of greater importance than the 
leucemias. The subject of anemia is too great to be presented here, but a 
summary of the different kinds found in routine clinical examinations will 
be given. 

Macrocytic Anemia.—There is in the diet an extrinsie factor which is 
heat stable, and in the stomach juice there is a thermolabile factor, the in- 
trinsic factor, and the two reacting together furnish the end product. This 
end material is absorbed and stored in the liver and then released through the 
circulation, finally bringing about the maturation of the marrow’s red cells 
which enter into the circulation. 

The macrocytie anemias can be conveniently classified as follows: 

1. Macrocytie anemias due to a faulty diet. These are found in pellagra 
and tropical sprue, in which the diet is deficient particularly in proteins and 
other accessory food elements. 

2. Cases in which both the diet and the gastrie juice are adequate, but in 
which there is impaired absorption. 

3. Cases of liver damage and cirrhosis in which anemia develops, probably 
due to lack of proper storage of the antianemie principle. 

Differential diagnosis is not of importance in this discussion; nor will treat- 
ment be considered here. Diagnosis of macrocytie anemia, however, is of greatest 
interest to us. If a patient is brought to us for treatment of oral disease, 
anemia should be recognized, because it may be the direct and primary cause of 
the condition. 

As is shown on the accompanying chart, a patient with anemia is given 
a complete hematologic examination. The results reveal that these patients 
show a normal clotting time, but that the bleeding time is prolonged. The 
red cells are large and irregularly shaped. We find a perfect picture of 
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RHAGES, POSTOPERATIVE 


IMPORTANT BLOOD DYSCRASIAS 


Myelogenous Leucemia (1) Pernicious Anemia (2) 


Microcytic Hypochromic Anemia (3) Lymphatic Leucemia (4) 
1. Myelogenous leucemia showing numerous premyelocytes which have completely crowded out 


3. 


4. 


the red blood cells. 

Pernicious anemia with marked absence of white cells and few red cells appearing in a 
normal field of the microscope. These cells display marked anisocytosis, poikilocytosis, hyper- 
chromic macrocytes, racket cells, and microcytes. 

Microcytic hypochromic anemia showing the typical “halo"’ cells, with few white cells present, 
and the achromia of all red cells. 

Lymphatic leucemia with large typical lymphocytes, which are very numerous. 
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anisocytosis and poikilocytosis, with an almost normal or slightly lowered 
white count. The hemoglobin level is low and the bleeding time almost directly 
proportioned to it. 

The one reason for bleeding in the cases of pernicious and macrocytic 
anemia is the failure of the new blood cells left to maintain enough pro- 
thrombin and hemoglobin to promote stoppage of hemorrhage. The anemias 
were all correctly diagnosed and pictures were taken to conform the relation 
of the laboratory reports to the actual conditions found. The photomicro- 
graphs show the size, shape, form, and staining characteristics of the cells 
which give a diagnosis of anemia. 

Microcytic Hypochromic Anemia.—The microcytiec hypochromie anemias 
are very easily diagnosed and are even easier to treat from the clinical stand- 
point. The reason for excessive hemorrhages in these cases is the lack of 
iron in the blood. This faulty synthesis of iron in the red blood cells denies 
the cell the full amount of hemoglobin that is necessary for normal function. 
In the large number of patients that were observed with secondary hemorrhage, 
the red cells were almost too devoid of hemoglobin to give the cells any color 
at all. The diagnosis is very easily arrived at after looking at the stained red 
cells and the end red count. These patients respond to treatment of iron in 
a few weeks and their coagulation time is normal. 


THROMBOCYTOPENIC PURPURA 


The third most important blood dyscrasia that ean be easily diagnosed 
is purpura. The several cases that came to our emergency rooms for treat- 
ment were small children that had persistent bleeding from the gums for as 
long as two weeks. These patients usually present with very healthy-looking 
oral tissue ; however, upon close observation it is found that the constant bleed- 
ing is not from the teeth but from the mucous membrane around the teeth; 
in fact, from all the mucous membrane present in the mouth. This is a slow 
oozing type of hemorrhage which no treatment or local application will stop. 
These cases had been diagnosed as pyorrhea, Vineent’s angina, and thrush, 
before seen in our clinic. 

Case Report.—C. B., 3-year-old white female, was seen in the accident room 
at 11:30 p.m. with a constant bleeding of the gums. By a clinical history and 
a close examination, purpura was immediately considered. This was later 
proved by a complete blood picture. This patient was admitted to the hospital 
and the platelets were found to be as low as 30,000, with many counting 
chambers almost devoid of any platelets. The tourniquet test, after ten 
minutes, showed many petechial hemorrhages in the arm, thus confirming the 
diagnosis. Bleeding and coagulation time were found to be very long as shown 
in Table II. Prothrombin and sedimentation rate was done. This also showed 
unusually prolonged bleeding time. These patients may bleed from the mouth, 
stomach, nose, and the peripheral hemorrhagic spots. 

In the study of the purpuras it must not be overlooked that similar hemor- 
rhages may occur from the same areas and yet of a different etiology. This 
was found in the ease of a Negro male that came in after suffering from hemor- 
rhage for seven days. This patient seemed to have a slow escape of blood 
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into the mouth from around a large mass of hypertrophied tissue on the 
crest of the lower ridges. The blood smears showed no blood dyserasias, and 
the white cells appeared normal in size and shape and also as to their cellular 
origin. The calcium level was normal and the platelets sufficient in number. 
Upon the return of the vitamin C level, however, it was found to be so low 
that vitamin C was given intravenously immediately; this was soon sup- 
plemented by 900 Gm. of cevitamie acid by mouth and a thigh ealorifie diet. 
This patient responded to the treatment and in twelve days was considered in 
fair condition and was discharged to home treatment. 


ANALYSIS OF CASES STUDIED 


By means of a routine checkup of patients presenting primary and 
secondary hemorrhages, blood disorders may be diagnosed early. Table II 
gives blood chemistries and blood counts found in patients that were sub- 
jected to examination. 

The above cases are a brief example of what may be discovered if a little 
time is devoted to a more careful examination of the patient. Contrary to 
the usual teaching that most bleeders are found to have a low calcium level, 
my series of examinations revealed only one such case in a large number of 
other blood disorders. By the study of the blood it is proved that a cause for 
all bleeding is found very easily, and that the calcium level is not the deficient 
part of the clotting mechanism as has been thought. The importance of pro- 
longed bleeding should not be overlooked, and a careful study of the blood 
should be made, and a definite cause found. These patients deserve careful 
handling so that a blood dyscrasia does not go undiagnosed for a long period 
of time. 
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THE PARALYSIS OF THE FACIAL NERVE AFTER MANDIBULAR 
ANESTHETIC INJECTION 


Dr. GUILLERMO ANWANDTER,* SANTIAGO, CHILE 


CCASIONALLY, a few minutes after a mandibular anesthetic injection, 
a brusque facial paralysis occurs which is especially noticeable when the 
patient, spontaneously or upon request, makes any facial gesture. The impos- 
sibility of shutting the eyelid of the injected side is plainly visible. When 
trying to close the eye, the ocular globe turns up, and the iris disappears under 
the upper eyelid (Bell’s sign). The lips show distortion, which becomes 
grotesque when the patient is asked to whistle or laugh. The natural wrinkles 
of the forehead, nose, and cheeks disappear. We have also observed an abun- 
dant lacrimal secretion. 

All these signs indicate the facial paralysis which in neurology is called 
**peripheral type’’ (it reaches both branches of the facial nerve). 

This condition remains unaltered for approximately one hour; then the 
paralysis begins to decline till it disappears totally within half an hour or an 
hour. Some authors give it a longer duration, even a whole day. 

This postanesthetie accident does not carry with it serious consequences ; 
nevertheless, it has an alarming effect on the patient, because in most cases 
he is aware of his condition. Though the operator reassures him, explaining 
it as a dangerless and temporary accident, the relationship between the pa- 
tient and the doctor is disturbed. The patient generally believes that there 
was a faulty technique. 

Several explanations have been given to account for the causes of the 
ways in which this accident occurs. 

Several authors have speculated on the subject, but none of them have 
experimented with facts. 


CRITICAL STUDY OF THE HYPOTHESES 


1. By the Anastomoses Existing Between the Trigeminal and the Facial 
Nerves.—Guido Fischer says: ‘‘Facial paralysis may also occur following in- 
fraorbital, mandibular, and mental anesthesia, because the facial and trigem- 
inal nerve trunks maintain numerous communications, particularly in the infra- 
orbital plexus, in the pterygoid fossa, and in the vicinity of the third trigem- 
inal branch. 

‘‘Owing to the relationship of the lingual nerve with the chorda tympani 
and the facial nerve, the latter may be affected in case of intense lingual anes- 
thesia that reaches as far as the chorda tympani.’’ 

Obviously, this explanation is absolutely insufficient. It is hard to con- 
ceive that the anesthetic action should be sent from one nerve to another 
through a nervous bridge. But we may accept the possibility that a reflex 
stimulus could use the tympanum cord to produce a reflex phenomenon. Such 
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phenomenon might be sketched as follows: excitation of the trigeminal nerve, 
conduction of the stimulus to the facial nerve, and reaction of this nerve in 
a paralysis. However, we think that this interpretation lacks a neurophysio- 
logical foundation. 

The same is true of the other numerous anastomoses between the facial 
and the trigeminal nerves. 

2. By a Sympathetic-Trigeminal-Facial Reflex —Bercher, Chompret, Hou- 
pert, Kritchewski, Neveu Derotrie, Rahausen, and Rodier believe that a 
sympathetie-trigeminal-facial reflex is responsible for these motor phenomena. 
This reflex would produce the reflex vasodilatation of the vasa nervorum 
which would originate a temporary compression of the facial trunk in its 
passage through the aqueduct of Fallopius. The subsequent result is paralysis. 

The starting point of this réflex mechanism may be the sympathetic 
plexus which surrounds the external carotid. In case of a too profound pune- 
ture, the point of the needle and the liquid injected will naturally come too 
near the sympathetic plexus, producing an excitation, 

No doubt this hypothesis is very suggestive. However, it raises a ques- 
tion, which is important enough to defeat it. 

Physiologically it is inconceivable that the autocompression of the nerve 
within the aqueduct of Fallopius through vasodilatation should be of such an 
intensity as to produce in a short time its functional inhibition, and that the 
paralysis produced could revert so rapidly. Physiology teaches us that a long 
and intense compression is required to paralyze a motor nerve; and once the 
paralysis has been attained, it takes the nerve a long time to recover its 
activity. 

Both facts are absent in the accident studied, for we have seen paralysis 
start abruptly and disappear within one or two hours. 

During our experiments we noticed that cutaneous hypernemias, which we 
consider the objective signs of vasodilatation by a sympathetic mechanism, and 
paralysis did not necessarily appear at the same time. Another fundamental 
objection is that the accident was produced after anesthesias which contained 
adrenalin, corbasil, or other vasoconstrictors. The presence of any of these 
elements prevents vasodilatation. 

When a therapeutic vasodilatation by sympathetic mechanism is required, a 
solution of novocain without adrenalin is injected (Leriche). 

3. By Direct Action of the Anesthetic on the Facial Nerve.—Dechaume, 
Durante Avellanal, and Neumann, believe that by a too deep puncture the 
liquid would enter the parotid, would spread through the glandular tissue and 
would impregnate the facial nerve trunk, which is enclosed in that gland. 

Sicher and Lebedinsky attribute this paralysis to a similar mechanism but 
without considering the parotid tissue as the impregnating medium. They 
only claim that by injecting too high, the liquid would pervade the cellular 
perifacial tissue, and through it, the nerve trunk itself. 

The anatomical and physiological conditions of the region injected make 
this etiology possible. We note this fact for it is the principal starting point 

of the experiments. 

Observing Fig. 1 we can appreciate the proximity between the needle and 
the various organs in a too profound injection in the pterygomandibular space. 
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4. By Direct Trigeminal-Facial Reflex.—This hypothesis is sustained by 


Colombet, Kritchewski, Romey, and Chandy. According to them, ‘‘the irri- 
tation of the trigeminal would also cause a reflex irritation of the facial nerve. 
They see a certain parallelism between this phenomenon and the tic douloureux 


in the neuralgias of the trigeminal.’’ 


I present this theory briefly because of the scarcity of details in the bibli- 


ography which I consulted. This hypothesis concisely submitted by its sup- 
porters, is both disputable and acceptable; yet it is the one most adapted to 


a neurophysiological discussion. 
It has been duly considered in this study, though in an indirect manner. 


ST. CL.M.M. 


FACIAL NERVE 
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EXPERIMENTAL DATA 


Thus I have shown that there are only two possibilities left to explain the 
origin of the phenomenon, namely, (1) The direct action of novocain on the 
facial nerve; (2) The action of a reflex between the trigeminal and the facial 
nerve. 

In order to explain the problem in a simple and practicable way I tested 
the first possibility because the result of the test would either prove or dis- 
prove this theory. 

I started a series of injections following the usual technique for man- 
dibular anesthesia, but going 4 em. deep with the needle. 

This series consisted of 100 injections divided as follows: 50 (Cases 1 to 
50) which we have called series A 1, in which we have used 4 c.c. of novocain 
(2 per cent) with adrenalin; and 50 (Cases 51 to 100) in which the same dose 
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of novocain without adrenalin (series A 2) was injected. The object of this 
subdivision was to prove the action which the vasoconstrictive drug could 
possibly have on facial paralysis. 

The direction given to the injecting needle, according to the preceding 
indications, brought its point approximately to the facial nerve itself. In ac- 
cordance with our measurements and anatomic comparisons, the liquid was 
definitely placed into the parotid gland. In this way all the requirements to 
produce the phenomenon according to hypothesis 3 were present. 

The result of the 100 injections was as follows: 

In 20, total paralyses resulted. 

h 
and 21 of the lower or cervical facial nerve). 

h 

Of the results noted, the following facts are significant : 

1. There was no appreciable difference in the percentage of paralysis pro- 
duced by injections of novoeain with adrenalin and those of novocain alone. 

As to the duration of the phenomenon the following differences were 
noted: with adrenalin, the average duration was 2 hours and 45 minutes; 
without adrenalin, the average duration was 18 minutes. 

These results naturally have no great importance as we know that the 
solution without a vasoconstrictor is absorbed more rapidly. The fact that 
paralysis was produced after injections without adrenalin eliminates the vaso- 


27, partial paralyses resulted (6 of the superior or temporal facial nerve 


53 of these cases no akinetic phenomenon was produced. 


— 


constrictor as an etiological agent. 

2. There is no doubt that the motor nerves are less receptive to anesthesia 
than the sensory ones. 

3. Especially interesting was the fact that these paralyses appeared in two 
ways: some in a brusque form and others slowly, more or less in the same 
degree as the anesthetic effect appears and increases, when sensory fibers have 
been blocked. We found of total facial paralyses, 16 brusque and 4 slow; of 
partial facial paralyses, 27 (the total) slow. 

3y the fact that it is possible to locate the seat of the facial paralysis by 
observing certain functional changes, we observed the alteration of the gusta- 
tory sensation in the front two-thirds of the tongue which is controlled by the 
facial nerve through the tympanum cord. Such alteration would indicate 
whether the lesion was intrapetrous or extrapetrous. While the sensation 
disappeared or was attenuated, the direct action of the anesthetic on the nerve 
was eliminated since in no case would the anesthetic solution reach the facial 
nerve at the point where the tympanum cord branches off. 

The test was done with saline solutions and eugenol. In general, the re- 
sults were not very precise. Only in cases 59, 63, and 90 was noticed a definite 
reduction of the gustatory sensation. 

The difficulty of applying the gustatory test is explained, because the de- 
termination is in itself difficult as it is based on subjective information. This 
fact is confirmed in the neurological treatises consulted. Moreover, the short 
duration of the phenomenon and the state of alarm and stupor of the individual 
under experiment prevent to a large extent a clear interpretation. 
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The phenomena of motor inhibition (observed in 47 per cent of the cases) 
as a result of novocain injections induced us to carry out another series of 
injections in order to study more closely the behavior of the facial nerve under 
this drug. 

We then decided to reach it directly at its outgoing point at the stylo- 
mastoid foramen, using the following technique: The patient was placed in 
the accustomed position in the dental chair. We had him turn his head toward 
the opposite side from that selected for the injection, then we touched the 
mastoid apophysis, and in front and above its vertex (14 to 1 em.) we inserted 
the needle to a depth which oscillated, according to the individual, from 1.5 
to 1.8 em. where the styloid apophysis is found, in front of which runs the 
facial trunk. 

This series of experiments we have called B (Cases 101 to 150). 

The results obtained were somewhat curious for it was only possible to 
produce total paralysis of the facial nerve in seventeen cases, or 34 per cent. 
Stranger still was the fact that eleven paralyses which affected only the upper 
braneh, were produced though the common trunk had been injected at the 
outlet of the stylomastoid foramen. 

We must make it clear that as these injections were only an experiment, 
we deliberately used a solution of novocain alone in order to relieve the pa- 
tient of the consequent trouble of a long paralysis. The average duration of 
these paralyses was fifteen minutes, similar to the A 2 series. 

A very important fact appears in the series B. All the paralyses came on 
more or less slowly. This fact confirms its etiology by novoeain impregnation 
of the nerve. For this reason no gustatory alteration was observed in any of 
the cases. 

From the results here obtained we can reaffirm the fact noted previously, 
that the motor nerves are less receptive to the anesthetie drugs. 


CONCLUSIONS 


The criticisms of the hypothesis, and the neurological and physiological 
studies of the phenomena observed during the development of our experi- 
mental injections lead us to formulate various conelusions with regard to the 
possible etiology of the facial paralysis which happens oceasionally as a con- 
sequence of mandibular injection. 

1. The existence of anastomosis between the trigeminal and the facial 
nerve and the hyperemic compression of the nerve by sympathetic action are 
discarded as causes. 

2. For the following reasons it seems logical to eliminate also the possi- 
bility that the facial paralyses are produced by the direct effect of the anes- 
thetic on the facial nerve: 

a. The low percentage of paralysis reported when the trunk itself or its 
anatomic neighborhood had been deliberately injected. 

b. The fact that the paralyses produced by way of experiment appeared 
under two definite aspects: most of them in a slow and progressive form, the 
others brusquely. This leads us to believe that the paralyses which appear 
brusquely can be identified with those accidental ones studied. 
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e. The appreciable amount of loss of taste in the front third of the tongue, 
found in the cases of brusque paralysis, indicates that its source is beyond the 
stylomastoid foramen, in the interior part of the petrous portion. It is incon- 
ceivable that the anesthetic solution ean reach such distant points no matter 
how deeply tie solution may have been injected into the pterygomandibular 
space. 

d. The appearance of absolutely similar paralyses as a consequence of in- 
jections in zones far removed from the facial trunk, for example in the foramen 
ovale (four cases observed in our clinic). 

e. If we consider that the liquid injected moving away from the man- 
dibular nerve could be deposited into the parotid capsule, we do not believe in 
the coexistence of good mandibular anesthesia and intense paralysis. 

In some observations of the accident, there was a perfect anesthesia. This 
fact has been proved several times in previous years in our clinic. Chompret 
also mentions it. 

We might ask ourselves now after having eliminated the direct action of 
the anesthetic on the facial nerve: Why in the series Al and A 2 were there 
sixieen paralyses with all the characteristics of the accidental ones which we 
are studying? We firmly believe that these were caused by the other etiolog- 
ical factor: a reflex mechanism between the trigeminal and facial nerves. 

In favor of this hypothesis we have the loss of taste in the front two-thirds 
of the tongue, although reported positively only in a few cases. This indicates 
its localization in the trajectory of the facial between the nucleus and the 
stylomastoid foramen. Another reason is that we have observed that the 
paralysis disappeared rapidly in some cases when giving the taste test with 
eugenol, a fact which is compatible, in our judgment, with a reflex cause. We 
must leave open the possibility that the sympathetic system may act as an 
intermediate link in this reflex mechanism, but in a very different manner 
from that attributed by hypothesis 3. 

We have already seen that the sympathetic perivascular plexus of the 
main blood vessels is always in the vicinity (the external carotid in the very 
profound mandibular injections, and the middle meningeal artery in the in- 
jections to the foramen ovale, after which we have also observed the same 
class of paralysis). 

Based on the experiences previously explained and on our conferences 
with neurologists, we dare to formulate the following, final conclusion, at 
present hypothetical, regarding the etiology of facial paralysis after anesthesia: 

It seems reasonable to suppose a phenomenon of inhibition of the facial 
nerve by a vascular motor reflex. The exact mechanism of this phenomenon 
is not known yet, but it can be essentially attributed to an alteration pro- 
dueed by anemia or by a temporary vascular spasm, in the trajectory of the 
facial nerve between the nucleus and the periphery. We cannot say definitely 
if the stimulating factor is of a toxie order (the anesthetic drug) or of a 
traumatic order (the needle). 

The parallelism which exists in general between the duration of the anes- 
thetic action and the paralysis inclines us to believe more in the action of the 
novoeain as the inciting factor. 
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As a clinical precedent to consider the possibility of the production of a 
localized anemic zone, we have the anemic zones of the skin of the face, de- 
scribed by Kuhns as a postanesthetic complication, that would be caused by a 
vasomotor mechanism when the vascular walls are touched by the needle. 
These spasmodic states last about as long as the postanesthetic facial paralyses. 

The rare occurrence of the accident we have studied may be attributed 
to a predisposition of the individual constitution for a vasomotor lability pro- 
duced by certain agents. 
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RADIOGRAPHIC FINDINGS OF FOREIGN BODY DEBRIS 
IN EDENTULOUS AREAS 


JAMES L. BrapLey, D.D.S., M.S.D.,* anp James T. ASHWELL, D.D.S.,t 
BeruHespa, Mp. 


THOROUGH review of available dental literature discloses little evidence 

as to the statistical occurrence of metallic foreign bodies in edentulous 
areas. 

Mead, in a study of 713 eases, found 3.8 per cent of metal present in bone 
and soft tissues. Whereas Cook,? in a roentgenograhic examination of five 
hundred edentulous and partially edentulous mouths, found foreign material, 
including root canal fillings, broaches, needles, and amalgams, in 7 per cent of 
the cases. Schlack and Booth*® found 5.949 per cent pathoses in an examina- 
tion of one thousand and seventy-five roentgenograms of edentulous areas, but 
no attempt was made to classify these. 

Foreign bodies in the edentulous jaw areas may be traced to some of the 
following causes: (1) introduction into the soft and hard tissues of fragments 
of fillings or of teeth broken during the extraction; (2) doing amalgam restora- 
tive work and extractions at the same sitting, under local anesthesia; (3) ex- 
tracting other teeth before the sockets have completely healed. 


PURPOSE 
The purpose of our study was to determine the frequency of occurrence 
of metal in edentulous areas as shown in the radiographs on file at the Naval 
Dental School. No clinical observation was made, due to frequent transfer of 
personnel. 
PROCEDURE 
Three thousand, one hundred and severteen edentulous areas from 1,218 
cases were studied. An edentulous area was so considered wherever one or 
more teeth were missing in a continuous span and only included healed areas. 


RESULTS 
1. Of the 1,218 cases, 2.89 per cent showed apparent foreign body debris. 
2. Three and eleven hundredths per cent of the edentulous areas disclosed 


metal. 
CONCLUSION 


These figures probably represent a fair cross-section average of the country 


as a whole; with the incidence at this level, certainly greater care needs to be 
exercised to prevent such accidents. 
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Case Reports 


CASE NO. 91 


NEUROFIBROMA AFFECTING JAWS 


Martin A. Rusuton, M.A., M.B., L.D.S. 


HE patient was a young man 18 years of age. Asymmetry of the face had 
been noticed at birth and became very marked at the age of 4 years; it had 
increased since, but not recently. Fig. 1 shows the appearance of the face. It 
was noted that the tumor extended from the right temple to the right sub- 
maxillary region, and was a diffuse mass in which firm nodules could be felt and 


moved about. Movements of most of the facial muscles were present, but in the 
course of several plastic operations performed by Sir Harold Gillies, it was 
seen that the muscles had been almost completely replaced by tumor tissue in 
many parts. Sections of this tissue were repeatedly identified as plexiform neu- 
rofibroma. 


From the E. M. S. Plastic and Jaw Unit, Basingstoke, England. 
790 
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The state of the jaws is interesting and must be interpreted as partly due 
to distortion and absorption from pressure of the growth and partly to further 
interference with bone apposition at the normal sites. 


Fig. 2.—Right side. Greatly enlarged mandibular canal. Incomplete eruption of molars. Poor 
development of angle, etc. 


Fig. 3.—Normal left side for comparison. 


The Upper Jaw.—On the right side the hollow of the palate is filled up 
and the anterior teeth are spaced, the central incisor having been carried to 
the left of the midline where there is also an unerupted supernumerary tooth. 
The alveolar process is protuberant and the anterior wall of the maxillary an- 
trum was found to be very incomplete. The right second and third molars had 
been unable to erupt. The left side is approximately normal. 

The Mandible.—The left side is powerfully constructed and of normal de- 
velopment, but the right is very abnormal (Figs. 2 and 3). The mandibular 
canal on the right is enormously enlarged, as in the ease of neurofibroma af- 
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fecting the mandible recently described by Goldman (1944)* and is presumably 
infiltrated by the tumor. The latter appears also to have surroundered the 
roots of the right second and third molars which, as in the upper jaw, have 
failed to erupt. Comparison of the two sides of the jaw suggests that bone 
apposition has been partly prevented at all parts of the surface (except the 
condyle) and particularly at the posterior aspect of the ramus, lower border, and 


Fig. 4.—Skull and mandibular defects; enlarged mental foramen. 


posterior part of the alveolar process. The angular apposition is represented 
by a small and ragged prominence which is too far forward. The anterior 
teeth are spaced and half buried in the thickened soft tissue of the gum, and 
the molars are completely covered by a boss of soft material (Fig. 4). There is 
no lack of prominence of the bony chin on the affected side and the length of 
the bone from chin to condyle appears the same as on the other side. This is 
presumably the result of undisturbed condylar growth. The shortness of the 
lower border must be ascribed to defective angular and postangular bone apposi- 
tion, probably due to infiltration of the periosteum. Treatment was by partial 
excision and tissue reduction. 


*Goldman, H. M.: Case Reports From the Files of the Registry of Dental and Oral 
Pathology, AM. J. ORTHODONTICS AND ORAL Surc. (ORAL SurRG. SECTION) 30: 289, 1944. 
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Editorial 


The Oral Surgeon Looks at Malocclusion 


As Editor of the Oral Surgery Section of the JouRNAL, the recent ‘‘ Extrac- 
tion Panel’’ in the Orthodontic Section has interested me considerably. I have 
seen good results from the extraction of four first premolars as well as from 
four first permanent molars, but I am sure this procedure is advisable only 
after great deliberation, and at the right time. Delebarre’s statement quoted 
in one of the papers of the panel should serve as a guiding principle to the 
oral surgeon as well. This quotation of wisdom pronounced over a century ago, 
in 1815, deserves repetition and should be forever before our eyes: 

‘*It is much easier to extract teeth than to determine whether it is abso- 
lutely necessary. The extraction of a tooth requires nothing more, on the part 
of the practitioner, than a degree of facility in the use of instruments that are 
usually employed in this operation; whilst the knowledge necessary to ap- 
preciate the consequences can only be acquired by time and study.”’ 


While the extraction of first premolars or molars is primarily of interest 
to the orthodontist from the point of view of immediate cosmetic or functional 
results, there is another problem which seems equally important, though more 
for the future welfare of the patient. It is a matter that some orthodontists do 
not consider properly because its effect is not seen until later, after the patient 
has been permanently discharged from his care. During the college years the 
patient often neglects dental care in the belief that the fine work of the 
orthodontist has been completed, and that there is nothing more to worry about. 
At this time a relapse frequently occurs, and is often associated with a problem 
more familiar to the oral surgeon than to the orthodontist, resulting from the 
erupting effort of the developing third molars that are impeded because of an 
underdevelopment of the jaw, which is probably the fundamental reason why the 
child needed orthodontic treatment in the first place. 

I saw a statement in one of the panel papers to the effect that ‘‘the axis of 
the orthodontic sphere is made up basically of teeth . - . with multiplicity of 
teeth, with forms of teeth, with position of teeth, and -with occlusion of teeth.’’ 
As a pathologist, may I be permitted to state here that in my opinion the basis 
of the orthodontist’s work should be founded on the development of the bones 
containing the teeth. To me the fundamental cause of malocclusion is either a 
disproportion of the upper jaw which is developed from the base of the skull, 
and the lower jaw which is an individual articulated bone, or disrelation of the 
size of the jaws to the size of the teeth. 

The answer to the problem is, of course, the rendering of treatment at an 
early stage of the development of the bones that will produce an acceleration 
793 
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of bone growth and thus a larger jaw, which will in turn provide adequate 
space for all the teeth, including the third molars. If this treatment is unsuc- 
cessful or not desirable, the second choice is to decrease the number of the teeth 
to meet the estimated adult size of the jaws. The first problem is solely one for 


Fig. 1B.—X-ray shows the developing third molar impeded against the second molar. 


the orthodontist ; the second is shared by the orthodontist and the oral surgeon, 
and consultations between the two should bring forth the best result. It is a 
pity that the members of the two specialties who have so much in common do not 
confer more frequently for the benefit of their mutual patients. 


— 
Aad Fig. 14.—Girl, 17 years of age, with postorthodontic disalignment of incisors. 
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The facet mentioned in one of the papers that the removal of the first pre- 
molars to straighten anterior teeth when in labioversion causes the molars to 
move forward, should be looked at as an aid in the development and positioning 
of the third molars. The family dentist also should take part in such consulta- 
tions. It has been the practice of a few dentists to extract the four first perma- 


Fig. 3.—Second molar displaced by the third molar in a patient aged 12 years. 


nent molars, especially if decayed, not only to correct orthodontic anomalies 


more easily, but also to remove teeth affected by disease in order to facilitate the 
normal eruption of healthy third molars. I have seen patients who have had 
this type of treatment. In some, the result was excellent; in others, it was 
only fair, because of tipping of the molars, or because the third molars were 


Fig. 2.—Pressure produced by the third molar causes tilting distally of the second molar. 
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underdeveloped, had short roots and a poor attachment. Unfortunately, at the 
time when the best results may be obtained from the extraction of the first 
molars, the development of the third molars has not advanced to a stage in 
which the size, root formation, and positioning can be accurately judged. 


Figs. 54 and 5B.—Eruption of right central incisors is prevented by mesiodens. 


Therefore, the oral surgeon, as a rule, hesitates to advise the removal of the first 
molar unless diseased, and favors the removal of the third molar. Another im- 
portant subject concerns the correct time when the third molars should be re- 
moved. I feel that odontectomy before the root formation is two-thirds com- 
pleted makes the operation unnecessarily difficult. On the other hand, waiting 
too long may give rise to postorthodontic disturbances usually seen by the 
general practitioner rather than the orthodontist who treated the primary 
malocclusion. 
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What are these postorthodontic occlusal disturbances? Here are the most 
common ones, with illustrations for some of which I am indebted to Dr. Fred R. 
Blumenthal, with whom I have been conferring in some of these cases: (1) 
Disalignment of the dental arch, first noticed in the incisor region (Figs. 1A and 
1B). (2) Backward tilting of the second molars (Fig. 2) due to pressure exerted 
on their roots by the third molars. (3) Prevention of the eruption of the 
second molar (Fig. 3). This, of course, occurs much earlier, generally at a time 
when the patient is still in the hands of the orthodontist, but is frequently 
overlooked because no x-rays are taken. 


Fig. 7.—A, Dentigerous cyst preventing first molar from erupting, in a boy aged 7 years. 
B, After excision of the cyst, normal conditions were spontaneously re-established two years 
later. 


Other sins of omission committed during the course of orthodontic treat- 
ment are the prolonged retention of deciduous teeth, the roots of which, for one 
reason or another, fail to resorb properly, and the overlooking of the develop- 


q é 
> 
| 
¥ 4 
Fig. 6.—Eruption cyst causing retention of maxillary canine in a boy 14 years of age. 
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ment of supernumerary teeth such as mesiodens, peridens, ete., which may 
produce a diastema betwen the incisors (Fig. 4) or other irregularities (lig. 
5). They are not always recognized at the primary x-ray examination, but may 
be found later when they are larger in size. Also, there is the failure to recog- 
nize retention cysts developing in the dental follicle surrounding the crown of 
the unerupted tooth. Such cysts generally produce only small bone defects 
because they form just under the surface of the alveolar bone. They are, how- 
ever, very effective in preventing eruption of the involved tooth, because of the 
backward pressure exerted on the crown. Maxillary canines which fail to erupt 
are often obstructed by eruption cysts. A typical example is shown in Fig. 6. 
The removal of the cyst sae from the tooth will frequently allow the tooth to 
erupt spontaneously. I say frequently because the condition must be recognized 
and operated on at the time when the eruptive force of the tooth is still effective. 
To illustrate the force exerted by a eyst, I shall add an x-ray (Fig. 7A) used 
previously in one of my publications which shows a large cyst preventing the 
eruption of the first molar in a child aged 7 years. The removal of the cyst 
sac, and with it the elimination of pressure on the oeclusal surface of the tooth 
and on the adjacent teeth, allowed the physiologic force that governs the posi- 
tioning of the teeth to restore normal conditions without further aid (Fig. 7B). 

The oral surgeon and orthodontist have much in common; this is why the 
combination of orthodontic and oral surgical papers published in one journal, 
the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SURGERY, is of great value to 


both professions. 
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Resorption of teeth, idiopathic, 41 
Reticulum-cell sarcoma, 317 
Rheumatic heart disease, dentist’s responsi- 
bility in management of patient 
with, 693 
Roentgenogram, dental, cysts arising from 
mucosa of maxillary sinus as seen 
in, 12 
Roentgenographic findings, dental, in acro- 
sclerosis and diffuse scleroderma, 
25 
studies of case of osteofibrosis, 329 
Root canal medicaments, irritating potential- 
ities of, 564 


Radium, 


Sarcoma, reticulum-cell, 311 
Scientific dentistry, dawn ef, 403 
Scleroderma, diffuse and acrosclerosis, char- 
acteristic dental finding in, 25 
Skeletal diseases affecting jaws, 227 
fixation, external, during World War II, 
459 
of pathologic fractures of mandible with 
extensive loss of substance, 567 
Skull, base of, and face, multiple fractures 
of, 197 
Splints, intraoral, development in field of, 
during World War II, 456 
Squamous-cell carcinoma of maxilla, 301 
Sterilization of dental burr, effectiveness of 
ultraviolet radiation for, 533 
Stomatitis, herpetic, report of six cases in 
one family, 335 
Subacute bacterial endocarditis and relation 
to oral surgical procedures, 695 
Subcondylar fracture, multiple mandibular 
fractures, including, 619, 625 
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Subgingival calculus, form, location, and 
classification of, 505 

Submaxillary abscess, 593 

gland and oral cavity, mixed tumors of, 

877 

Sulfathiazole, prophylactic uses of, following 
oral surgical procedures, 697 

Surgical correction of mandibular prognath- 
ism, 683 

Syphilis, osteomyelitis associated with, 604 


T 


Ten commandments for care of patients with | 


injuries of face and jaws, 469 
Thrombocytopenie purpura, blood dyscrasias 
in, 779 
Tongue and breath as aids in diagnosis of 
disease, 57 
and cheek, hemangiomas of, treated with 
radium, 73 
leiomyoma of, 395 
tuberculosis of, 98 
tuberculous ulcer of, 279 
Transitional-cell carcinoma, 304, 305 
Treatment of burns, early, 146 
diagnosis and, of diseases of pulp and 
perapical tissues, 528 
of cellulitis of mouth, penicillin in, 7 
of diseases of gums, 108 ( Abst.) 
of fractures between Civil War and World 
War I, 413 
between World War I and World War 
II, 435 
econdylar, between World War I and 
World War II, 444 
in nineteenth century, 406 
during war of 1861 to 1865, 411 
during World War I, 421 
during World War II, 452 
in ancient times, 399 
in Middle Ages, 403 
ten commandments for, 469 
of jaw fractures, historical review of 
methods of, 399 
oral diagnosis with suggestions for, 108 
(B. Rev.) 


Subject Index 


Trifacial neuralgia, extraoral infraorbital 
neurectomy in, 756 
mandibular, and indications for decom- 
pression operation, 649 
Tuberculosis of oral cavity, 277 
of tongue, 98 
Tuberculous ulcer of tongue, 279 
Tumors and cysts of jaws, 231 
cystic, primary, of mandible, 272 
giant-cell, 279, 280 
malignant, rare, of jaws, 725 
mixed, 297, 299 
of submaxillary gland and oral cavity, 
377 
of jaws, 653 
giant cell, 317 
of tibia, primary, metastatic osteochon- 
droma of maxilla from, 704 
U 
Uleer, tuberculous, of tongue, 279 
Ultraviolet radiation, bactericidal action of, 
on oral flora, and its effective- 
ness for dental burr sterilization, 
533 
of Pennsylvania, oral medicine 
issue, 505-574 


University 


Vincent’s angina or follicular tonsillitis, 101 


Ww 


War wounds during World War II, 452 
of face, 422 
Z 


Zygomatie arch, fracture of, 172 


Editorials 
Penicillin, 106 
The Army Medical Museum Number, 315 
The General Care of the Patient, 154 
The Mayo number, 56 
The Oral Surgeon Looks at Malocclusion, 
793 
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“‘The Doctor gives Anacin after 
every extraction!”’ 


“The Doctor says Anacin’s 
sure-fire to calm them down 
between divided sittings.”’ 


*‘Mine prescribes Anacin after 


all instrumentation, too!”’ 


“‘And they all say Anacin’s 


just the thing for simple 
headache!”’ 


Pain after operation is relieved 
quickly by Anacin’s skilled combi- 
nation of effective. medically proven 
ingredients. 


Pain after instrumentation that 
so upsets patients, leads them to 
fear your chair . . . is eased by 
Anacin’s quick, prompt action! 


Let Anacin work for you in your 
office. Recommend it to your pa- 


tients for further relief of pain at 
home, if pain persists. 


The Anacin Company, Distributors, 
257 Cornelison Avenue, Jersey City 
2, New Jersey. 


—— 
4 
4 
— 
od 
\ 


American Journal of Orthodontics and Oral Surgery 


No cow-hand on the range ever 
put more faith in the “holding 
power” of his lariat, than mod- 
ern dentists put in the “‘holding 
power” of dental cement. 

One of the reasons for the 
outstanding success of Tenacin 
is this: it holds/ With a film 
only one-third the thickness of 
a human hair, Tenacin Jocks 
the inlay into place and holds 
it there year after year. 

Easy to use? Yes! Tenacin is 
smooth in manipulation. It sets 
slowly on the slab and quickly 
in the mouth—suiting the 
technique of each operator. 
Chemically, it is absolutely 
neutral. Its colors lie in the 
field of natural tooth color. 

Certainly you will find in 
Tenacin a definite help in 
building sales. Talk to your cus- 
tomers about Tenacin—today! 


FOR MODERN MATERIALS ++ CALL -ON. 


MILFORD, DELAWARE 


- 
\ 
onCKAGE 
THE 4 | 2, PA 
waers (any 
i of colors) 
Value for 
$6.00 
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Only a few years ago, the idea of an all 
precious metal wire for universal use, pos- 
sessing all the qualities such a wire must 
have and more, would have been considered 
wishful thinking. But definitely and without 
reservation we havé it now in Orthoclasp. 


CONTAINS NOTHING BUT 


PRECIOUS METALS 


Never oxidizes even at white heat. 
Can be bent in the flame without injury. 
Never becomes brittle. 


Can be soldered to or cast against without loss 
of strength. 


Requires no heat treatment. 
Has splendid resilience. 
Is high fusing (2379°F). 


You can use Orthoclasp anywhere for anything. One wire 
for all purposes. 


Tay it and youll feel youre mate discovery 


BAKER & CO.. INC. 
55 E. Washington 
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Gingival Metabolism steps up with 


IPANA MASSAGE 


studies demonstrate 
that gum capillaries are re- 
sistant within physiologic limits 
to mechanical stimulation when 
applied alone. But, when 
mechanical stimulation is sup- 
plemented with chemical stimu- 
lation, there is marked improve- 
ment of local blood supply. 


IPANA plus massage is an effec- 
tive method of increasing gingival 
circulation so that nourishment 
and metabolism needed locally 
may proceed more normally. 
Healthy gums increase resistance 
to infectious elements and are 
essential to keeping teeth at their 
natural best. 


Bristol-Myers Company, 19 K West 50th St., New York 20, N. Y. 


TOOTH PASTE 


ff 
| A-2 American Journal of Orthodontics and Oral Surgery 


American Journal of Orthodontics and Oral Surgery 


A Natural Sequence... 


. . « leading to a logical conclusion on 
today’s need for speed and precision in 
Orthodontic practice. 


Adaptability for unsoldering and re-fitting 
means economy of time for you. 


Beauty that is permanent... non-oxidizing 
in the mouth or even under flame. 


Coctoutine is faster, easier, and accurate 
because smooth working quality is an 
outstanding element. 


DerortHo Band material is always depend- 
ably the same. It comes to you consistently 
with all the physical characteristics in 
true balance for perfect performance. 


WASHINGTON ST. 


. 
| 
T ° M A 
AND PLANT 
1900 W. KINZIE ST. ecious Metals 
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TRU-FORM BANDS 


WWM) 


—> 


You know that a normal incisor has a 5° 
taper from the incisal edge to the gingival. 
Do you realize that Tru-Form Incisor Bands 
have this exact taper? When you measure 
the width of an incisor, the corresponding 
width Tru-Form Band will FIT! For 
example, a central incisor 10 mm. wide takes 
size K Band, 9 mm. size J, etc. As a 
further convenience, you can get Tru-Form 
Bands with Tru-Chrome attachments welded 
on, as follows: 


Bands with Twin-Tie Channel Brackets 
(see illustration) . . . . . . $4.00 Doz. 


Bands with Twin-Snap Channel 


Bands with Snap Channel Brackets, 
Single-Tie Channel Brackets, 
McCoy Open Tubes and 
Ketcham Snap Hooks . $3.40 Doz. 


ROCKY MOUNTAIN METAL PRODUCTS CO. 
1450 Galapago 5t. P. 0. Box 1887 Denver 1, Colorado 
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Relativity If two orthodontic 


springs of the same size are adjusted to exert 


the same initial force, the distance through 
which the tooth can be moved before the 
spring becomes neutral is approximately twice 
as great for a precious metal spring as for 
non-precious metal. 

If the same two springs are adjusted to act 
through the same distance, the initial force 
on the tooth will be only about one-half as 
great for the precious metal spring as for the 
non-precious metal. 

The greater resiliency and flexibility of gold 
is available at its best in Ney orthodontic 


wire alloys. 


THE J. M. NEY COMPANY « Hartford 1, Conn. 


N = for 


Orthodontia 


NEY-ORO ELASTIC #12 
Fusion Temp. 2010° F. 
Unit Price . . . $2.30 per dwt. 


PALINEY #7 
Fusion Temp. 1985° F. 
Unit price . . . $1.85 per dwt. 
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KEEP THE CALCIUM BALANCE 


Today the availability of 
calcium-rich foods has been re- 
stricted by rationing and short- 
ages. Ration points are needed to 
purchase certain dairy products 
rich in calcium while there is a 
scarcity of others. Hence it fol- 
lows that in families where the 
calcium content of the diet was 
low even before the war, the 
present intake of calcium is now 
still lower. 

In such instances, prescribing 
a calcium-rich supplement, such 
as Dicalcium Phosphate Com- 


pound with Viosterol, is more 
likely to secure patient coopera- 
tion than any admonishment to 
change the family food habits. 

Tablets Dicalcium Phosphate 
Compound with Viosterol con- 
tain 9 grains dicalcium phos- 
phate, 6 grains calcium gluconate 
and 660 U.S.P. units of Vitamin 
D to assure utilization of the 
minerals. 

The Tablets have a pleasant, 
candy -like, wintergreen flavor. 
The usual dose is one or two 
tablets, three times a day. 


The Tablets are supplied in boxes of 51 and 250. 


‘SQUIBB 


TABLETS - 


CAPSULES 
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NEW (3rd) EDITION 


JUST READY 


INFECTION 


With Special Reference to Dental Practice 
By J. L. T. APPLETON, B.S., D.D.S., SC.D. 


Professor of Bacteriopathology and Dean, The Thomas W. Evans Museum and 
Dental Institute School of Dentistry, University of Pennsylvania 


Octavo, 498 pages, illustrated with 86 engravings and 5 plates. Cloth, $7.00. 


This work clearly summarizes the clinical 
and laboratory experience necessary to an ade- 
quate understanding of infection. The prac- 
titioner must know how bacteria produce dis- 
ease and how the host is affected by it. A 
further purpose of this book is to show the 
dentist how a knowledge of infection will as- 
sist him in solving his problems and how im- 
portant and useful this knowledge becomes for 
the proper care of the mouth. 


Part I of this work is designed to acquaint 
the reader with a minimum of information 
upon the morphology, physiology and ecology 
of bacteria. Part II treats the subject of 
infection as an entity, while Part III presents 
a summary and an analysis of what is known 
about the common infections associated with 
the oral cavity. This revision has been most 
thorough. The text has been clarified, short- 
ened and brought fully up to date. 


INTERNAL 
IN DENTAL 


MEDICINE 
PRACTICE 


BERNARD I. COMROE LEON H. COLLINS, Jr. MARTIN P. CRANE 
AR FAC. B.S., M.D. 
Associate in Medicine in the Associate in Medicine in the Instructor in Medicine in the 
Schools of Medicine and Den- School of Medicine; Instructor Schools of Medicine and Den- 
tistry of the University of in Medicine in the School of tistry of the University of 


Pennsylvania 


Dentistry, University of Penn- 


Pennsylvania 


sylvania 


Second edition, Octavo, 543 pages, illustrated with 76 engravings and 6 colored plates. 
Cloth, $5.50. 


The second edition of this important work, 
which embodies the teaching of general medi- 
cine given to dental students at the University 
of Pennsylvania, is a valuable contribution to 
the closer cooperation that must exist between 
internists and dentists. It covers a wide range, 
including not only diseases of the mouth, but 
all the more important illnesses. 


It is a well-written work which presents a 
comprehensive concept of focal infection and a 
clear understanding of the dentist’s problems. 
This edition has a chapter on the sulfonamides 
and the newer drugs, gramicidin and penicillin. 
The book presents summaries in box form of 
the most important diseases and the authors’ 
therapeutic suggestions, 


LEA & FEBIGER 


Please send me: 


Appleton’s Bacterial 


([} Comroe, Collins and Crane on Internal Medicine in Dental Practice 


(A. JL. O. & O. 7-44) 


[_] Check enclosed herewith. 


WASHINGTON SQUARE 
PHILADELPHIA 6, PA. 


[] Bill me at 30 days. 


5.50 
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Now Ready 


Embryology 


and 


Oral Histology 


Edited By 


BALINT ORBAN, M.D., D.D.S., Foun- 
dation for Dental Research of the 
Chicago College of Dental Surgery, 
Loyola University. 


CONTRIBUTORS 


Myron S. Aisenberg, Balti- 
more; Joseph Bernier, 
Washington; Gerrit Beve- 
lander, New York; Charles F. 
Bodecker, New York; Virgil 
D. Cheyne, Iowa City; Moses 
Diamond, New York; Bern- 
hard Gottlieb, Dallas; Donald 
A. Kerr, Ann Arbor; Paul C. 
Kitchin, Columbus; Emmerich 
Kotanyi, New Orleans; Emil 
Mueller, Chicago; James 
Nuckolls, San Francisco; 
Schour, Chicago; Harry Sicher, 
Balint Orban, Chicago; Isaac 
Chicago; William G. Skillen, 
Chicago; Joseph P. Weinmann, 
Chicago; Harold G. Worman, 
Minneapolis, and Helmuth A. 
Zander, Boston. 


250 pages, with 262 text illus- 
trations including 4 color 
plates. Price, cloth, $6.50. 


THE C. V. MOSBY COMPANY 
Publishers St. Louis 3, Mo. 


MAKING IT STICK 


It may, on occasion, be necessary to use per- 
suasion in binding a man to a maid—but 
there’s no need for undue pressure when it 
comes to binding an inlay to a tooth. Any- 
way, not when you use S-C Cement. This 
smooth, fast-setting adhesive has a natural 
affinity for both tooth and casting. With S-C 
holding them together, you get a union that 
will last as long as the tooth itself. 


A FREE SAMPLE is ready for you to try S-C 
Cement at our expense. Write today—on 
your professional letterhead, please. 


S-C CEMENT 


STRATFORD COOESON 
COMPANY 
Manufacturers of Dental Supplies 
4058 HAVERFORD AVENUE, PHILADELPHIA 4, PA. 
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WASTE PAPER 
WAR: 


Separate it... 
Bundle it 
FOR 
COLLECTION 


WASTEBASKET PAPER (WRAPPERS, CORRUGATED AND CARDBOARD > 4 
ENVELOPES, ETC.): Flatten and BOXES AND CARTONS: Flatten 
pack downina box or bundle, them out and tie them tightly 


so that it can be carried. in bundles about 12 ins. high. Watch your 

Newspapers 
for date 

and plans for 

collection 


MAGAZINES AND BOOKS: Tied in NEWSPAPERS: Fold them flat (the 
bundles about 18 inches high, way the paper boy sells them) 
they can be easily handled and tie them in bundles about 


for collection. 12 inches high. Ss AV oe 


U.S. VICTORY 
WASTE PAPER CAMPAIGN 
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Fabricator of Attachments and Materials for use in 


The TECHNIQUE of the UNIVERSAL BRACKET 


Announcing 
A NEW LINGUAL SHEATH 
for .036 round wire (doubled) 


A further evidence of progress in materials for use in this most modern technique 
of orthodontics. 


RET. ALTER P. O. Box 7 Pasadena, California 
“ALTER Products are never sold through supply houses”’ 


Will You Sell Your Back Copies .. . 
To Re-establish a Destroyed Library? 


The Committee on Aid to Libraries in War Areas, of the American 
Library Association, is making every possible effort to secure war-published 
issues of medical journals for the restoration of the devastated old and 
honored institutional scientific libraries of all nations. We have con- 
tracted with this Committee to supply copies of the AMERICAN JOURNAL OF 
ORTHODONTICS AND ORAL SurRGERY. We are out of stock of copies of the 
following issues, and will pay fifty cents a copy—the amount we are 
charging the Committee—for them. Write a letter and address your 
journals to Circulation Manager, The C. V. Mosby Company, 3525 Pine 
Blvd., St. Louis 3, Mo. 
Vol. 27, No. 8 Aug., 1941 


Vol. 27, No. 9 Sept., 1941 
Vol. 28, No. 4 Apr., 1942 


Selling’s Synopsis of NEUROPSYCHIATRY 


By LOWELL S. SELLING, ScM., M.D., Ph.D., Dr.P.H. Director, Psycho- 
pathic Clinic, Recorder’s Court, Detroit, Michig: in. Associate Attending 
Neuropsychiatrist, Eloise Hospital, Adjunct Attending Neuropsychiatrist, 
Harper Hospital. 500 pages. Price, $5.00. 


Just published, a short but complete discussion of the important entities 
in neurology and psychiatry. Each disease is succinetly deseribed, its 
differential diagnosis included. Modern methods of treatment and modern 
drug therapy are given in detail. Basic anatomy and physiology are 
given in the organie section, and basic psychologic principles are given 
in the psychiatric section. Unique features of this text on neuropsy- 
chiatry are: the outline of child psychiatry; the discussion of military 
and medico-legal terms and factors in relation to each disease. This is 
the only text of its kind to inelude this material. The C. V. Mosby Co., 
Publishers, St. Louis 3, Mo. 
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Tue incessant stress and strain which arch 
wire must endure calls for reserve strength, 
and plenty of it. Usually carrying the “load” 
of many attachments, the arch wire must be 
designed metallurgically to withstand these 
loads—even after extensive manipulation, 
soldering and heat treatment. 


Williams Arch Wires are formulated pre- 
cisely for this kind of service. Produced of a 
carefully balanced  gold-platinum-iridium 
alloy, Williams Arch Wires possess the ideal 
combination of resiliency, tensile strength 
and workability. 


Williams Arch Wires adapt readily to oral 
contour . . . possess lively and lasting 
springiness . . . can be soldered and re- 
soldered without impairment of physical 
properties. 


ARE YOU GETTING 


/ IN YOUR ARCH WIRE ;: 


Williams Arch Wires are supplied in two 
types; Round, in diameter from 0.036 to 
0.040; and Rectangular with 0.022 to 0.028 
cross-section dimensions . . . Twelve inch 
lengths; four grad c- ecial sizes on request. 


WILLIAMS GOL. REFINING CO. 
Buffalo, N.Y. @ Ft. Erie, N., Ontario 
Havana, Cuba. 


Free! New complete catalog of Williams Orthodontic Materials. Send for your copy 


WILLIAMS 
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where you need superior ‘edge strength’ 
use Temperable Band Metal 


You can't appreciate how wonderful this band metal is until 
you've made bands with it. Made of a special gold alloy, it 
has a peculiar softness and pliability in its annealed state. It 
possesses a remarkable sensitivity to heat that takes most of 
the bother out of your work. 
Not only do these qualities make construction easier, but 
your appliances will be safer, and stronger. A desirable stiff- 
ness is imparted to your bands after you have tempered your 
work. You'll find too that this particular stiffness has no brittle- 
ness—you get the kind of “edge strength” you want. READY-MADE 
Aderer Temperable Band Metal is a platinum color gold SEAMLESS BANDS 
alloy—not a plated metal. Its specific gravity is so low that Yes, Temperable Band 
you get approximately double the amount of material per 
dwt. Its cost is therefore actually extremely low. bands at an average cost 


You can get Aderer Temperable Band Metal in all the °° ©0c per band. A chart 
of sizes will be sent you 


gauges and widths you require at$1.90per dwt. on request. 


JULIUS ADERER, INC. 


MANUFACTURERS OF PRECIOUS METAL ALLOYS FOR DENTISTRY 
115 W, 45th STREET, N. Y.C. * 55 E. WASHINGTON STREET, CHICAGO 
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Nurses Are Needed Now! 


FOR SERVICE IN THE 


ARMY NURSE CORPS 


IF YOU ARE A REGISTERED NURSE AND NOT YET 45 YEARS OF AGE 
APPLY TO THE SURGEON GENERAL, UNITED STATES ARMY, 
WASHINGTON 25, D. C., OR TO ANY RED CROSS PROCUREMENT OFFICE 
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TENEBRAS LUX” 
Darkness 


Soon, the holocaust will have run its course and the 

lights will go on again all over the world. But even 

during these nightmare years, the flaming torch of scientific 

research — the blessings of the healing professions — have 
remained undimmed. 

The lights in our own plant burn far into the night. 
Faced with the necessity for increasing our production more 
than 300%, we have expanded our facilities tremendously 
and shall be in a position — after the war —to serve the 
profession even better than before. 

More than 40 new anesthetics have already been devel- 
oped in our laboratories. Of these, Monécaine has proved 
its superiority over a period of seven years in millions and 
millions of injections, on all types of patients, in all kinds 
of operative procedures. 


Nor bave we relaxed our 
research efforts. Constantly, 
our chemists search the un- 
known for new anesthetics 
that will prove ever safer 
and more effective. 

For the protection of your 
patients, Blackout Pain with 


Mondécaine. 


POR EXCELLENCE IN “a 
PRODUCTION OF LOCAL ANESTHETICS — 
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wont dodge this- 


The kid’ll be right there when his 
C.O. finally gives the signal ... 

There'll be no time to think of 
better things to do with his life. The 
kid’s giving all he’s got, now! 

We’ve got to do the same. This is 
the time for us to throw in every- 
thing we’ve got. 

This is the time to dig out that 


extra hundred bucks and spend it 
for Invasion Bonds. 

Or make it $200. Or $1000. Or 
$1,000,000. There’s no ceiling on 
this one! 

Make no mistake! The 5th War 
Loan is the biggest, the most vitally 
important financial effort of this 
whole war! 


5” WAR LOAN 


Back the Mack /- BUY MORE THAN BEFORE 


The C. V. Mosby Company, Publishers, St. Louis 3, Mo. 


This is an official U. S. Treasury advertisement —pre; 


Treasury Department and War Advertising Council 


red under auspices of 
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“The Doctor gives Anacin after “‘Mine p 


every extraction!”’ 


“The Doctor says Anacin’s 
sure-fire to calm them down 


between divided sittings.”’ 


all instrumentation, too!”’ 


“‘And they all say Anacin’s 
just the thing for simple 
headache!”’ 


Pain after operation is relieved 
quickly by Anacin’s skilled combi- 
nation of effective, medically proven 
ingredients. 


Pain after instrumentation that 
so upsets patients, leads them to 
fear your chair . . . is eased by 


Anacin’s quick, prompt action! 


Let Anacin work for you in your 
office. Recommend it to your pa- 


tients for further relief of pain at 
home, if pain persists. 


The Aracin Company, Distributors, 
257 Cornelison Avenue, Jersey City 
2, New Jersey. 


NAC/ 


REG. U.S. PAT. OFF. 
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"*MARINOL (improved formula) is an homogenized emulsion of cod 


liver oil and vegetable oils fortified with fish liver oils of high 
vitamin A potency to which has been added pure vitamin D.,. 


OUTSTANDING PROPERTIES 


PALATABILITY: The _ desirable 
properties of the fish liver oils 
have been retained without the 
disagreeable taste and odor. 


HOMOGENIZATION: This assures 
a uniform and stable product 
that permits of easy miscibility 
with milk, special formulae, fruit 


LOw cost: A single teaspoon- 
ful daily is a prophylactic dose. 
FOOD VALUE: Fish liver and 
vegetable oils supply another de- 
sirable property—that of caloric 
value. 

EASY ADMINISTRATION is pos- 
sible because of unusual potency 


or vegetable juices, or with water. of small dose. 
HIGH VITAMIN POTENCY: 5,000 CONSUMER PRICE: Bottle of 6 
U.S.P. units of vitamin A and 500 fl. oz. 85 cents. Bottle of 12 fi. 
U.S.P. units of Vitamin D, supply oz. $1.50 (M.P.R. 392). HOW 
the daily minimum requirements SUPPLIED: Bottles of 6 fl. oz. 
(FDA) in one teaspoonful. and 12 fl. oz. 


Fairchild Bros. & Foster 


and made by 
THE FAIRCHILD BUILDINGS 


The Choice of the 
Well Groomed 


You are using the best when you use Lavoris 


Fabricator of Chromium Alloy 


ATTACHMENTS & MATERIALS for the technique of the Universal 


Bracket. 
A McCOY OPEN-TUBE (for .030) with slot for ligature tie wire. 


EYELETS—for band anchorage of ligature wire (like “‘weenies’’). 
COIL SPRING—in various sizes of wire and arbor. 
TRACTION BARS & CHIN CAPS (chrome plated) for extra-oral 


anchorage. 


RET. ALTER P. O. Box 7 Pasadena, California 
“ALTER Products are never sold through supply houses’’ 
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AND INSTRUMENTS 


THERE is both safety and pleasure in 
using genuine proven Johnson Twin Arch 
materials carrying theinventor’s approval 


and the guarantee of the Baker name. 
IMPROVED JOHNSON LOCK 
Locks are mounted on 4 sizes of Platin- 


aloy pinch bands, 4” and ss” wide, either 
with or without ligature holes. The pres- 
ent caps have just the right amount of 
friction. 


You need stock only 4 sizes of the Oralium 
LOCK SEATING AND or Platinaloy molar loop bands. 


REMOVING PLIERS Don’t be fooled into buying makeshift 
wire and tubing. We have 4 and 2 lb. 
spools of all sizes specially hard-drawn 
spring wire and soft ligature wire. Our 
carefully made genuine Johnson lamin- 
ated arch tubing .023 ILD. x .035 O.D. 
costs a few cents more, but does not bend 
in the mouth after soldering. 


Let us send you a Johnson outfit complete 
with instruments, reprints of the tech- 
nique and catalogue of our entire ortho- 
dontic line. Be sure to give us your 
dealer’s name. 

NO.1 No.2) NO.3 No.4. 


ANTERIOR PINCH BANDS 


STAINLESS STEEL TWIN 
ARCH ORALIUM 
TUBES %” X .O36 SPRING 
STEEL COIL, .0O9 WIRE 


BAKER & CO.. IN 
ILS Astor St., Neveu. 
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IPANA MASSAGE 


Stimulate 


Page capillaries are relatively re- 

sistant within physiologic 
limits, when mechanical stimula- 
tion alone is used. But, when mas- 
sage and chemical stimulation are 
combined, the local blood supply 


improves. 


Gingival Circulation 


IPANA plus massage can improve 
this local blood supply sufficiently 
and over an adequate period of 
time to augment local tissue de- 
fense as supplied by the blood. 
IPANA cleans and polishes the teeth 


to their fullest natural brightness. 


Bristol-Myers Company * 19K West 50th St., New York 20, N. Y. 


IPANA 


TOOTH PASTE 
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WON and HELD 


WILLINGNESS TO SERVE 
AND 
ABILITY TO SERVE 


A quarter of a century ago, Dee & Co. gave to the 
practice of Orthodontics DEEORTHO Band Material 
. a precious metal specialty featuring: 


Inherent tensile strength combined with 
adaptability for precision fit. 


Ease of contouring for perfect re-fittng, 
unsoldering, and re-soldering without 
danger of burning. 


Permanent cleanliness with freedom from 


oxidation . . . even under flame or heat. 


Other technical contributions like the Stiffness Test 
and the Dee HEATREAT Unit indicate that Dee & 
Co. accepts the responsibility of leadership to con- 
tinue 


serving, not merely well, but better 


st Meecious Metals se. 
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Smaller and Better! 


The 


NEW 


Tru-Chrome 
Lingual 
Tube 


This new tube has been privately tested for several 


months by a group of orthodontists, and they have given 


it enthusiastic approval. 


In line with our policy of continuous study and improve- 


ment, the new tube provides three major advantages: 


Permits spot welding at four points—occlusal, 
gingival and two lateral. 


Extends only .066” away from the band, there- 
by eliminating irritation from bulk, bulges, cor- 
ners, etc. 


Provides a snug, precision fit. The post defi- 
nitely will not revolve in this new tube. 


You will note from the sketches that this tube is of an 


entirely new design, the product of long experiment. It 


replaces the old Ellis type tube. 


Price, $2.20 a dozen 


ROCKY MOUNTAIN METAL PRODUCTS CU. 
1450 Galapago 5t. P. 0. Box 1887 Denver |, Colorade 
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es for Orthodontia 


NEY-ORO ELASTIC #12 PALINEY #7 
Fusion Temp. 2010° F. Fusion Temp. 1985° F. 


Resilience of an orthodontic 


spring is the energy it stores up while being 
deformed, and then expends in doing useful 
work. Gold alloys as a class are approximately 
twice as resilient as chrome alloys used for the 
same purpose. To the orthodontist this means 
the prime advantages of being able to use gen- 
tler forces in moving teeth, of less frequent 
adjustments of a gold appliance while accom- 
plishing the same results.. Write for our Re- 


search Department report “The Resilience of 


Gold: The Rigidity of Chrome”. 


THE J. M. NEY COMPANY °¢ Hartford!, Conn. 


. $2.30 per dwt. Unit price . . . $1.85 per dwt. 
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What do 16 hours 


mean in the life of a 
healthy tooth, Doctor? 


I. BEFORE BRUSHING. This is 2.AFTER BRUSHING for 16 
an actual, unretouched photo. hours. Right side brushed 16 
Notice absence of any abra- hours with a popular tooth- 
sion. Compare to same tooth paste; left side brushed 16 
at right. hours with TEEL. 


(Brushing method used is fully de- 
scribed in the booklet on the opposite 
page and in article noted below.)* 


What caused this startling wear 
in the Cementum and Dentin? 


* Journal of Dental Research 20, Pages 583-595, Dec. ’41. 
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PERHAPS YOU’LL FIND 
THE ANSWER HERE! 


Laboratory and clinical to the profession on re- 
studies made recently quest. 

seem to indicate that a We will be glad to 
new technique of oral send youacopy of this in- 
hygiene may prevent the _ teresting booklet which 
damage to teeth shown briefly presents the re- 
on the opposite page. sults of dental research 
These studies have been __ in this field. Simply fill in 
summarized in an illus- and mail the coupon 
trated booklet available _ below. 


PROFESSIONAL SAMPLES of | 
TEEL and THIS BOOKLET, j 
which throws new light on j 
the subject . . . will gladly 
be sent to you on request. 


The booklet summarizes recent clinical and 
laboratory studies that seem to indicate the 
cause of this trouble . . . and points to a 
new technique that may avoid such damage. = 
Generous samples of TEEL, the non-abrasive 
liquid dentifrice, are provided for your own 
experimentation and use. 


Simply fill in the coupon and mail. 


PROCTER & GAMBLE, . of Dental Relations, 
Division 1217 Cincinnati (2), Ohio 
Gentlemen: 


Please send me free and postpaid professional 
samples of TEEL and a copy of the booklet, ‘‘A Study 
of Abrasive vs. Non-Abrasive Dentifrices in Relation 
to Exposed Cementum and Dentin.” I understand 
this incurs no obligation of any kind on my part. 
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ASSOCIATE WANTED 
By 


California Orthodontist 


e State Age, Training 
and Experience. 


e Also, War Service 
Record, If Any. 


e Option to Take Over 
Practice If Desired. 


Address—Box American 
Journal of Orthodontics and 
Oral Surgery—3525 Pine 
Blvd., St. Louis 3, Mo. 


NURSING— 


AN ART AND A SCIENCE 
2nd Edition 


By MARGARET A. TRACY, R.N., A.B., 
M.S. Director, University of California 
School of Nursing, San Francisco. Fore- 
word by ANNIE WARBURTON GOOD- 
RICH, M.A., (Se.D.) Dean Emeritus, 
Yale University School of Nursing. 


COLLABORATORS: 


Pearl Castile, R.N., A.B., M.A. 

M. Olwen Davies, R.N., B.S. 
Virginia M. Dunbar, R.N., A.B., M.A. 
Alice E. Ingmire, R.N., B.S. 

Agnes T. Moffat, R.N., A.B. 
Barbara Munson, R..!J., B.S., B.N. 
Mildred E. Newton, R.N., B.S., M.A. 


New 2nd Edition. 
Illustrations. 


734 Pages—183 
$3.50. 


THE C. V. MOSBY COMPANY 
Publishers — St. Louis 


HOLD ON! 


You've heard the one about the maiden lady 
who got a stranglehold on the hapless burglar 
and crowed, “A man at last!” Well, for sheer 
speed in grabbing hold and strength in hold- 
ing tight, the amorous spinster had absolutely 
nothing on S-C Cement. The way this smooth, 
sticky cement holds is really something to talk 
about—but we don’t expect words to convince 
you. We'd rather have you convince yourself 
by trying S-C at our expense. 


Write today (on your professional letterhead) 
for a FREE SAMPLE. 


S-C CEMENT 


STRATFORD GE COOKSON 


COMPANY 
Manufacturers of Dental Supplies 
4088 HAVERFORD AVENUE, PHILADELPHIA 4. PA. 
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A group of surgeons works quietly and quickly _ 


on a patient in a modern, thoroughly equipped 
operating room in a great metropolitan hospital. 

Every precaution known to modern science 

is at the disposal of these surgeons. The patient 
has been given a spinal injection of Monécaine 

to bring blessed freedom from pain. 
Or—deep in the heart of the Burmese 
jungle, a perspiring surgeon with 


only the barest medical necessities, 
finds it necessary to make an 
emergency operation. He, too, 
injects a Monécaine Anestube 
to give the patient deep, 
profound anesthesia . 


Yes—today’s Men Against Pain, wherever 
they may work, use Monécaine. For they know 
they can depend upon the safe, deep, uniformly 
efficient anesthesia produced by Monécaine. 
They know they can use it with utmost 

confidence in major and minor surgery. 

Above all, they, like you, can depend 
upon the quality developed by our 
more ) than 30 years of experience in the 
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Thomas URAL PATHOLOGY 


By KURT H. THOMA, 
D.M.D. Professor of Oral 
Surgery and Charles A. 
Brackett Professor of Oral 
Pathology in Harvard Uni- 
versity. 1336 pages, 1370 
illustrations, 137 color 
plates. PRICE, $15.00. 


Now Ready 
New Revised 
Edition 


This well-known author 
brings you a vivid picture 
of all phases of oral pa- 
thology in richly colored 
plates, clearly detailed 
black and white photo- 
graphs, and practical, 
readable descriptive mat- 
ter. 

Covering the field com- 
prehensively, Dr. Thoma 
presents a_ histological, 
roentgenological and clini- 
cal study of diseases of 
the teeth, jaws, and mouth. 
Etiology, clinical findings, 
roentgen findings and his- 
topathology are given for 
each condition, together 
with illustrations which 
provide immediate aid in 
diagnosis. 

The book begins with a section on Experimental Pathology, then takes up in order: 
Developmental Anomalies of the Teeth; Developmental Anomalies of the Head; Func- 
tional Changes of the Teeth; Traumatic Injuries of the Teeth; Odontitis; Periodontal 
Diseases; Extension of Odontogenic Infection; Diseases of the Jaws; Tumors of the 
Jaws and Oral Mucosa; Diseases of the Oral Mucosa, Lips, and Tongue; and Diseases 
of the Salivary and Mucous Glands. 

An outstanding feature of “Oral Pathology” is its illustrative material. The thirteen 
hundred and seventy illustrations—one hundred and thirty-seven of them in colors— 
make this book particularly helpful in the diagnosis of troublesome conditions. It is 
generally recognized that color plates add materially in the recognition of oral diseases, 
particularly diseases of the oral mucosa and salivary glands. 


THE C. V. MOSBY COMPANY AJO 
3525 Pine Boulevard, St. Louis, Mo. 


Gentlemen: Send me the new 1944 (2nd Edition) of Thoma’s ORAL PATHOLOGY, 
$15.00. 


Denture sore on palate. Inflamed edematous mucosa 
covered by degenerating epithelium. 


----Attached is my check. ....Charge my account. 


— q ; 
= 
Denture sore, which may develop into granuloma fissura- a 
tum. 
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Think of The Minutes Saved! 


WITH WILLIAMS READY-MADE 
INCISOR (OR ANTERIOR) BANDS 


e Every time you adapt an an- 


terior band you save many valu- 
able minutes, and achieve a snug, 
permanent fit — with Williams 
Seamless Ready-Made _ Incisor 
Bands. Pre-formed with correct 


tA’ hd 
fj 
Wt) 


taper and contour, these bands 
eliminate painstaking pinching, 
cutting and soldering. The tech- 
nique is simple—the results con- 


sistently satisfactory. 
The graded series of sizes of Williams Incisor Bands provides a band for 
every size of anterior tooth—yet, for simplicity the number of bands has 
been kept to a minimum. This means fewer bands to keep on hand—easier 
selecting of the correct size. 


Made of non-corrosive gold- 


platinum alloy, these bands 


possess an extremely high duc- 


tility plus exceptional edge 


strength. Complete assortment, 


two each of 18 sizes for uppers 


and lowers in convenient wood 


container, if desired. Full de- 
tails on request. 


WILLIAMS GOLD REFINING COMPANY, INC. 
Ft. Erie, N., Ontario BUFFALO, N. Y. Havana, Cuba 


BANDS 
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You can’t appreciate how wonderful this band metal is until 
you've made bands with it. Made of a special gold alloy, it 
has a peculiar softness and pliability in its annealed state. It 
possesses a remarkable sensitivity to heat that takes most of 
the bother out of your work. 

Not only do these qualities make construction easier, but 
your appliances will be safer, and stronger. A desirable stiff- 
ness is imparted to your bands after you have tempered your 
work. You'll find too that this particular stiffness has no brittle- 
ness—you get the kind of ‘edge strength” you want. 

Aderer Temperable Band Metal is a platinum color gold 
alloy—not a plated metal. Its specific gravity is so low that 
you get approximately double the amount of material per 
dwt. Its cost is therefore actually extremely low. 

You can get Aderer Temperable Band Metal in all the 
gauges and widths you require at$1.90per dwt. 


JULIUS ADERER, INC. 


MANUFACTURERS OF PRECIOUS METAL ALLOYS FOR DENTISTRY 


115 W. 45th STREET, N. Y.C. ¢ 55 E. WASHINGTON STREET, CHICAGO 


where you need superior ‘edge strength’ 
use Temperable Band Metal 


READY-MADE 
SEAMLESS BANDS 


Yes, Temperable Band 
Metal is also supplied in 
24 sizes of seamless molar 
bands at an average cost 
of 60c per band. A chart 
of sizes will be sent you 
on request. 
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In his world 
He is the warrior 
become a boy agein cannon 
Returned to us Calling from heavens, tam 
in the backwash of wor. through the whine ken in heart with 
God, give" back to U5, of crushed wings --- the single fear 
Bubbling through the ocean's That ageinst the growing need 
touching my numbers cannot prevail. 
cor Lem so tow ond 


sand listen. 
ae ry hear the 
a million lips? 


ARM 


i 12 American Journal of Orthodontics and Oral Surgery 
When his eyes 
a womans 
hear upon age plucked 
Do you all for help, cherished 
ca 
4om the nurse. poe be in pitch through that calm. 
; him ris th-belch Mine ore 
make W shore 
to the nurse. at every the call who asks our © mine 
tem and he.-~ Yes you hear our hands to 
1am so few add y of men, 
wounded man of tare women and hearing, women, mothers 
ore be too few: 
ion! You eed. Lest 
- le leg mothers of men, ou must bh ase clenched lest victory hang 
Women, > his teeth woman's ke @ mocking mask 
stand with in pain. -- our Nation’s honor! 
nome soothes. Upon FRED METHOT 
rmur Mine is 
> 


American Journal of Orthodontics and Oral Surgery 


13 


Read These Recently Published Books 


Parker’s 


SYNOPSIS OF TRAUMATIC INJURIES 
OF THE FACE AND JAWS 


By DOUGLAS B. PARKER, M.D., D.D.S., Associate Professor, 
Department of Oral Surgery, School of Dental and Oral Surgery, 
Columbia University. 328 pages, 226 illustrations. PRICE, $4.50. 


Major’s 


FRACTURES OF THE JAWS 
And Other Facial Bones 


By GLENN MAJOR, B.S., A.M. (in Pathology), M.S. (in Experi- 
mental Surgery), Ph.D. (in Surgery), D.D.S., M.D., F.A.C.8., Pitts- 
burgh with chapters on RADIOGRAPHIC TECHNIC— 

By LESTER M. J. FREEDMAN, B.S., M.D., Acting Director, De- 
partment of Radiation Therapy, Western Pennsylvania Hospital, 
Pittsburgh, and WAR ASPECTS OF JAW FRACTURES— 

By ARTHUR DICK, D.D.S., M.D., Major, Medical Corps, Army of 
the United States. 400 pages, 225 illustrations. PRICE, $7.50. 


Thoma’s 


TRAUMATIC SURGERY OF THE JAWS 


Featuring First Aid and Emergency Treatment 


By KURT H. THOMA, D.M.D., Professor of Oral Surgery, Har- 
vard University; Oral Surgeon to Brooks Hospital. 315 pages, 
282 illustrations. PRICE $6.00. 


Bernier’s A MANUAL FOR THE 


DIFFERENTIAL DIAGNOSIS OF 
ORAL LESIONS 


Arranged in Semi-Outline Form for Easy Reference 


By JOSEPH L. BERNIER, D.D.S., M.S., Major, Dental Corps, U. 8. 
Army; Curator, Dental Division, Army Medical Museum; Secretary 
and Pathologist to the Registry of Dental and Oral Pathology of 
the American Dental Association. 228 pages, 174 illustrations, 
1 color plate. PRICE, $4.00. 


The C. V. Mosby Co., 3523 Pine, St. Louis 3, Mo. 


Please send me with bill copies of 


0) Parker—Synopsis $4.50 (0 Thoma—Traumatiec Surgery ~--$6.00 
Major—Fractures 7.50 Bernier—Oral Lesions ----~--- 4.00 
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by Martin Dewey, D.D.S., M.D., revised 
| George M. Anderson, D.D.S., Professor 
of Orthodontics, Baltimore College of 
Dental Surgery, Dental School, University 
of Maryland. 

545 pages, 640 illustrations. PRICE, 
$10.00. 


N THE seven years which have elapsed 

since publication of the fifth edition 
of this classic, the science of Orthodon- 
ties has seen great advancement. This 
new ‘‘PRACTICAL ORTHODONTICS ’’ 
records these advancements for your 
benefit and practical use. 


Revision has been thorough. Every line 
and illustration has received careful 
scrutiny. Sections—whole chapters— 
have been rewritten in an effort to give 
you the very latest information on etiol- 
ogy, principles, and treatment of mal- 
occlusion. 


New chapters on ‘‘Orthodonties,’’ ‘‘Oc- 
clusion,’’ and ‘‘Retention,’’ replace the 
previous ones. New material has been 
added on extraction of unerupted and 
impacted teeth in treatment and on the 
twin-wire appliance in the section on 
labial arch. More than seventy-five il- 
lustrations have been substituted and 
added, assuring up-to-date illustrative 
material on which you can depend for 
guidance. 


The list of chapter headings at the right 
will give you an idea of the comprehen- 
sive coverage in this book. Note that 
special chapters have been written by 
men who are experts in their subjects. 


CONTENTS: Orthodontics. Historical Back- 
ground of Modern Orthodontics by Bernhard Wolf 
Weinberger. Occlusion of the Teeth. Malocclusion. 
Etiology of Malocclusion. Diagnosis. Differential 
Diagnosis. Measurement of Dentofacial Changes 
in Relation to the Cranium by B. Holly Broad- 
bent. Extraction in Relation to Orthodontic 
Treatment by Harry E. Kelsey. Tissue Changes 
Incident to Orthodontic Tooth Movement by Ru- 
dolf Kronfeld. Approach to Treatment. Methods 
and Aids to Treatment. Myofunctional Treatment 
of Malocclusion by Alfred Paul* Rogers. Mechan- 
istic Treatment of Maloéclugion. Orthodontic 
Bands by Earl W. Swinehart.” The Labial Arch. 
The Edgewise Arch Mechanism by Chester F. 
Wright. The Lingual Arch and the Removable 
Lingual Arch. Treatment of Malocclusion. Re- 
tention. Plastic Surgery of the Jaws by Edward 
A. - Kitlowski. 


Use the coupon below to send for your copy of 
“PRACTICAL ORTHODONTICS” today! 


THE C. V. MOSBY COMPANY 
3525 Pine Boulevard, St. Louis, Mo. 


MJ 


Gentlemen: Send me Dewey-Anderson’s Sixth Edition “PRACTICAL ORTHODONTICS,” 


price, $10.00. 
-..-Attached is my check. 


--..Charge my account. 
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Orthodontic 
WHY AUTHORIZED MATERIAL IS BETTER 


We have been entrusted by Dr. Johnson with the manufacture of his 
material and instruments for his Twin Arch mechanism. They are, there- 
fore, always subject to his suggestions and must conform to his standards 
cf excellence. In the nature of things, no imitator can make similar claims. 
He must make his own standards because he is necessarily deprived of the 
cxpert advice of the originator. Then too, he can be nothing more than a 
follower, a little late, when improvements are introduced. So, it is always 
safer to use only authorized Johnson materials and instruments. 


— * 


THE JOHNSON TWIN WIRE AUTOMATIC APPLIANCE 


The theory behind this appliance is based upon the fact 

that a small gauge wire is more resilient than a heavier 

one and that by employing two light wires, the elasticity 

of the smaller gauge and the force of the larger is secured. 
Although we recommend that you make your own arches, 

we supply Johnson Twin Arches in three sizes for both 

upper and lower cases, with intermaxillary hooks attached, J 
as well as four sizes of Platinaloy anterior pinch bands in 

3/32 and 1/8 inch widths with locks attached. 


- * 


JOHNSON LOOP BANDS 


These are made of Platinaloy and Oralium Band Material (see 

Band Material). When pushed over the tooth, the loop opens. 
After shaping and burnishing, the loop is 
closed with Johnson pliers, removed and sol- 
dered. Loops are pre-contoured just enough 
for a perfect fit and are sold softened. You 
need a stock of only four sizes Nos. 1 Small, 
2 Medium, 3 Large and 4 Extra Large. 


*- — - 


THE IMPROVED JOHNSON LOCK 


These improved locks have a more acute taper. When the cap is 


a) pressed along the base by the lock-seating pliers, spring pressure 
Phil is created, holding the caps securely in position. 


CAP -SIDE VIEW 


COMPLETE LOCK WITH .0O13 LIGATURE HOLE 
. FOR ROTATED TEETH. SUPPLIED ON ORDER. 
TOP OF BASE REGULAR LOCK IS WITHOUT HOLE. 


[ BAKER & CO., INC. 113 ASTOR ST., NEWARK, N. J. | 
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JOHNSON ANTERIOR BANDS WITH LOCKS 


Ce ™ SS These are made of Platinaloy in four sizes: No. 1 Small, 

No. 2 Medium, No. 3 Large and No. 4 Extra Large. They 

C) C) have Johnson Locks already soldered to them. Bands 
without locks may be ordered if desired. 


No.1 No.2 No.3 No.4 
* * 


JOHNSON INSTRUMENTS 
Correctly made instruments are quite as important as correctly 


formulated and manufactured materials. These instruments are 
made in strict accordance with Dr. Johnson’s designs. 


LOCK SEATING AND 
REMOVING PLIERS. 
LOCK SLIDING TO 
BAND FORMING PLIERS LOCK PLACING PLIERS PLACE. 


> * 


JOHNSON VISE 


This vise was specially designed by Dr. Johnson for the 
construction of arches. Jaws are slotted to hold wires and 
a gauge at the right permits accurate measurement. 


* 


SYMMETRICAL TUBES AND POSTS 


Save time and work and produce a much stronger lingual appliance. Inside of tube has 
three flat surfaces. Tubes have unusually thick walls and are made of an extra hard and 
tough precious metal alloy. Arch wire covers edge of tube 


and lies snugly against band. Post can be attached to eT al 
arch only in correct position. You just mark arch, snap | = — 


post over wire, slide to exact position and solder. Made i i ‘a 
only in highest grade gold and platinum metals. Tube 2S = | 


and post sold together in capsule, 
* * 
BAND MATERIAL 


PLATINALOY: An extremely high-fusing alloy of gold and platinum metals only. Its 
great edge-strength insures against crimping and tearing. It is very easily contoured 
and adapted, unoxidizable in the flame and immune to discoloration in the mouth. Pure 
Platinum color. 


ORALIUM BAND MATERIAL: This is made of Oralium, the precious metal alloy so 
widely used in prosthetic dentistry. To both faces of the strip pure platinum is welded. 
If you grind through the platinum, there will be no discoloration, because Oralium itself 
resists the action of mouth secretions. As Oralium is very much lighter in weight than 
Platinaloy it is very inexpensive per band. 


BAKER & CO. INC.. 113 ASTOR ST.. NEWARK, N.J._ 
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BAKER SEAMLESS ORTHODONTIC BANDS 


These are made of Platinaloy, our finest platinum-gold band material, and of Oralium 
Band Material which, while inexpensive per band because of light weight, has proved 
itself in service to be extraordinarily satisfactory in every way. Straight bands are 
made in 24 graduated sizes, extreme taper in 12 sizes for lowers and in 12 sizes slightly 
tapered for uppers. Gauge .007, width 3/16th inch. See our catalogue for charts. 


* * 


BAKER ORTHODONTIC WIRES 


ORTHOCLASP: Unoxidizable, untemperable, high-fusing, with the inimitable platinum 
color. A high favorite in all gauges for every type of orthodontic appliance. Requires 
a little more heat to alloy solder to it. Two types, Regular and No. 2. Ceramic 
laboratories are baking 2400°F porcelain to Orthoclasp No. 2. 
Q-A: There is no finer temperable wire. Exceptionally good for springs in fine gauges. 
To soften, plunge into water when at red heat. To temper, cool very slowly from dull 
redness. Q-A is neutral in color. 
HIGH FUSING: An unoxidizable gold colored wire, temperable like Q-A and widely 
used where gold color is required. 
ORALIUM, ELASTIC ORALIUM and 3 PER CENT: These are great favorites where a 
dependable wire plus economy are required. 
STAINLESS STEEL: We make Johnson Stainless Steel arch wire .009, .010 and .011; 
coil spring wire .0056, .007 and .008 and soft ligature wire .010. 
All our wires are severely tested before they leave our factory. 


TUBES AND TUBING 


We make an endless variety of tubes and parts for orthodontic 
appliances. Whatever it is you need, we either have it or will 
make it for you. Our regular line includes round seamless tubing 
of Platinaloy, Oralium and Coin Gold; half round seamless tubes 
of Platinaloy and Oralium to fit 14 ga. half round wire. These 
are not cut from tubing, but are individually made. 


HALF-ROUND TUBES AND POSTS 


Very resistant to wear and distortion. They are fitted so 
accurately that there is no play. Shaft head is slotted to 
accommodate round arch wire. Slot is solder-covered. After 
fluxing, the arch is held in the slot with tweezers, or better, 
with our special jig, and heated. Union is instantaneous. 
Just enough solder has been provided. None ever flows down the shaft. Flat side of 
tube is solder-covered too. 


* 


RUSSELL LOCK 
Consists of a bracket and a safety set-screw which may be set 
up and released with special tapered square-faced key. The locks 
for anterior teeth are supplied attached to a strip of Platinaloy 


Band Material in sizes for .022x.022 and .022x.028 wire—molar 
locks, which take all size wires up to .040, are easily soldered 
and lie flat against the tooth. The advantages of the Russell 
Lock are: its simplicity, complete control of stresses, and that 
the arch may be left very loose or any amount of pressure applied 
up to the point of rigidity. 


| BAKER & CO., INC., 113 ASTOR ST., NEWARK, N. J. _ 
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BAKER SOLDERS 


We supply our wire solder, all karats, in the popular 28 
gauge or any size required, wound on 5 dwt. spools enclosed 
in metal spout containers. This convenience proved popular 
from its introduction. Wire is pulled out as needed. Most 
orthodontists use 450 fine 14k. For descriptions of solders, 
see our catalogue. 


* * 


SWINEHART BAND DRIVER 


Consists of a vulcanite shaft and steel spur. The shaft 
is used first to drive the band partially over the tooth 
and then the spur, engaging the edge of the band forces 
it down to the position desired. The patient bites firmly 
on the shaft and the force of occlusion stretches the 
band over the tooth. 


* * 


SWINEHART BAND REMOVING PLIERS 


For anteriors, one beak has twin points set at right 
angles to the jaws. The other has twin cups in which 
No. 4 lead shot are firmly held. The arrangement per- 
mits effective application of force on lingual, labial and 


ry. buccal surfaces of all teeth. The soft lead shot protect 
> the incisal and occlusal enamel, permitting application 
of greater force. © 
MOLAR TYPE 
* * 


WOLFSON BAND FORMING PLIERS 


These pliers form the band to first molar teeth of any shape 
or size. If you wish to enlarge a band at the gingival only, 
place it on the pliers and apply slight pressure. This does 
not stretch nor weaken them appreciably. For full description 
and technique, see our catalogue. 


* — * 


IMPRESSION PLASTER 


This is a fine-textured material that mixes smoothly, sets quickly and breaks with a 
hard, clean fracture. Reproduces the finest details. 5 and 15 Ib. tins; 40 and 80 lb. 
non-leaking metal drums. 


* 


SPEEDROCK 


Speedrock is a quick-setting stone and is excellent for permanent models. It has an 
exceptionally hard, smooth surface. Three colors—white, yellow and pink. The physical 
properties of all are the same. 5 and 15 Ib. tins; 50 and 100 lb. non-leaking metal drums. 


|@ BARBER & CO. INC., 113 ASTOR ST., NEWARK, N. J. 
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ALL BABIES IN WAR TIME OR PEACE TIME 


NEED Calcium: Phosphorus : Vitamin D 


In these times even with war liberal rationing, 
there may be an occasional scarcity of the prod- 
ucts which are considered ample and dependable 
sources of Calcium—Phosphorus—and Vitamin D. 

In consequence, both the maternal and child’s 
diet may not contain enough of these foods for 
daily needs. These conditions are as important to 
the orthodontist as to the dentist who confines 
himself to general practice. 

Always needed is vitamin D—the poorest dis- 
tributed of the vitamins—and when the diet must 
be fortified with calcium and phosphorus, it is 


convenient to give a supplement such as Squibb 
Dicalcium Phosphate Compound with Viosterol 
whichisavailabicintwo forms, tablets and capsules: 

One tablet (wintergreen flavored) 3 times daily 
supplies a total of 7.8 grains of calcium (about 
one-half the daily requirement) and more units 
of vitamin D than 8 teaspoonfuls of Squibb Cod 
Liver Oil. 

Two capsules are equivalent in calcium, phos- 
phorus and vitamin D to | tablet. 

The tablets are supplied in boxes of 51 and 250; 
capsules in bottles of 100, 250 and 1000. 


- 
TABLETS CAPSULES 
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Mechanical and Chemical 


Stimulation 
BENEFITS GINGIVAL CIRCULATION 


HEN mechanical stimulation 

alone is used within physio- 
logic limits, the gums remain 
relatively insensible. But, when 
a combination of massage and 
chemical stimulation is used, the 
gingival circulation is improved. 


IPANA plus massage is an aid to 
increasing gingival blood supply 
and so will promote normal local 
nourishment and metabolism. 
Healthy gums increase resistance 
to infectious elements and are 
essential for healthy teeth. 


Bristol-Myers Company ¢ 19K West 50th St., New York 20, N. Y. 


TOOTH PASTE 
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FOR 
FINAL 


RESULTS 


DEEPEP WIRE 


. is your assurance of predetermined results in the finished 
appliance. In bright annealed form it has flexibility for fast 
precise fitting and its resilient strength . . . controlled spring- 
back ... in any desired degree is merely a matter of simplified 
heat treating in the Dee HEATREAT Unit. 


The all-around efficiency of this precious metal specialty 
is far beyond the stage of conjecture . . . it has been time- 
tested and proved in the practice of Orthodontics. 


CHICAGO 
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ROCKY MOUNTAIN 


Raised Wing or Closed Wing 
in Iwo Widths 


Tru-Chrome 
Twin Tie Channel Bracket 


Every requirement of the Twin Arch technic is now met w.th 
the four variations of the successful new Tru-Chrome Bracket, 
all of which are now being supplied immediately in any 
quantity. The laterally extended flange is saving time and 
aiding precision by affording such easy alignment for spot 
welding. The square seat is successful with two .010, two 
.011, and square and rectangular wires. 


Wires as large as .012 are easily threaded thru the wings of 
the Closed Wing type. The Raised Wing type is popular 
with orthodontists using the Edgewise technic. 


The standard size of .110” width is correct for central incisors, 
and the .075” Bracket has proved its value for lateral and 
lower incisors. 


Each type or size: $2 a dozen 
Welded on Tru-Form Bands, $4 a dozen 


METAL PRODUCTS CO. 
1450 Galapago 5t. P. 0. Box 1887 Denver 1, Colorado 


+ 


Anacin, Kolynos, BiSoDoL, Larned 


Announce the formation of 


Whitehall Pharmacal Company 


By combining, these companies have greatly 
increased their organization, resources, re- 
search, laboratory and control facilities. 

United as Whitehall Pharmacal Company, 
they are better equipped to make a bigger con- 
tribution to the medical and dental professions. 


WHITEHALL PHARMACAL COMPAN 


You can continue to count on the high quality 
and efficient performance from all products of 
these companies. 

Please direct all correspondence in the future 
to Whitehall Pharmacal Company, 22 East 


40th Street, New York 16, N. Y. 


22 EAST 40th STREET 
NEW YORK 16, N.Y, 
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DQ ISN'T often possible to measure the accuracy 
of a mouth impression with a micrometer. So in a labo- 
ratory test of Zelex—our alginate impression material — 


. we used this gear wheel. Not only could each individual 


* tooth of the gear be measured but also the distance 


from the outside wall of one tooth to the outside wall of 
the opposite tooth. 


Vhe A Zelex impression 

was taken of this The Zz. The stone model 
gear. A stone cast was then poured duplicates the 
from the impression and the dimen- metal gear in everydimension within 
sions of the cast checked with those thousandth of an inch. 
of the gear. 


We, at Caulk, are convinced that in Zelex you have an ideal impres- 
sion material. It provides an accurate impression, defining the 
minutest details of teeth and soft tissues. That means it’s both tough 
and accurate; and further, its mixing technic and mouth application 
save valuable time without expensive equipment being necessary. 


The property of “‘controlled-set”’ is espe- 


cially appealing to Zelex users. Fast, 
medium or slow setting depends directly 


FOR MODERN MATERIALS upon the temperature of the mixing water. 


CALL ON... 
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Potentials are really what you 


buy and use in orthodontic materials. For it is 
the potential work-doing-ability engineered into 
these materials that you must depend upon to 
do a given job in a specific manner. Hence, it 
is very important to compare carefully the 
physical properties, as set forth in accurately 
determined figures rather than mere claims. 
Any such comparison will show you that Ney 
tested gold alloys, in tubes and tubing, wires, 
bands and special orthodontic forms are supe- 
rior for this exacting work. Detailed physical 
property data on all Ney products will be sent 
to you promptly upon request, or may be 
obtained from your regular supply house. 


THE J. M. NEY COMPANY « Hartford 1, Conn. 


STEPS IN THE MANUFACTURE OF NEY SEAMLESS TUBING 


Seamless Tubes and Tubing 


Ney-Oro Tubes and Tubing are made of a special gold alloy that 
is high-fusing for safety in soldering, strong and tough to prevent 
stretching or splitting in service. Each precision-drawn seamless tube 
is individually inspected under the microscope before it can be sold. 
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MARINOL (improved formula) is an homogenized emulsion of cod 


liver oil and vegetable oils fortified with fish liver oils of high 
vitamin A potency to which has been added pure vitamin D.. 


OUTSTANDING PROPERTIES 


PALATABILITY: The desirable 
properties of the fish liver oils 
have been retained without the 
disagreeable taste and odor. 


HOMOGENIZATION: This assures 
a uniform and stable product 
that permits of easy miscibility 
with milk, special formulae, fruit 
or vegetable juices, or with water. 


HIGH VITAMIN POTENCY: 5,000 
U.S.P. units of vitamin A and 500 


U.S.P. units of Vitamin D, supply - 


the daily minimum requirements 
(FDA) in one teaspoonful. 


LOW CosT: A single teaspoon- 
ful daily is a prophylactic dose. 
FOOD VALUE: Fish liver and 
vegetable oils supply another de- 
sirable property—that of caloric 
value. 

EASY ADMINISTRATION is pos- 
sible because of unusual potency 
of small dose. 

CONSUMER PRICE: Bottle of 6 
fil. oz. 85 cents. Bottle of 12 fi. 
oz. $1.50 (M.P.R. 392), HOW 
SUPPLIED: Bottles of 6 fl. oz. 
and 12 fl. oz. 


70-76 Laight St. 
New York 13, N. Y. 


Originated 
and made by 


Fairchild Bros. & Foster 


THE FAIRCHILD BUILDINGS 


CHANGING YOUR ADDRESS? 


When giving us a new address for your copies of a journal, please tell 
us to which journal you subscribe. 

We publish nine medical and dental periodicals. When a subscriber 
requests an address change without naming the journal he refers to, we 
have to search as many as nine separate files to find his addressing stencil. 
Kindly help us avoid this time-consuming and unnecessary labor, and 
thus make it easier for us to keep up with the hundreds of changes re- 
quested every month, by naming your journal in your request. 


The C. V. Mosby Company, Publishers 


Fabricator of Chromium Alloy 


a wo yi & MATERIALS for the technique of the Universal 

racket. 

A McCOY OPEN-TUBE (for .030) with slot for ligature tie wire. 

EYELETS—for band anchorage of ligature wire (like “weenies’’). 

COIL SPRING—in various sizes of wire and arbor. 

TRACTION BARS & CHIN CAPS (chrome plated) for extra-oral 
anchorage. 


RET. ALTER P. O. Box 7 Pasadena, California 
“ALTER Products are never sold through supply houses”’ 
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PREVENTION 
of 
MALOCCLUSION 


By PAUL GUY SPENCER, Waco, Texas. 
Certified by the American Board of 
Orthodontics; Past President of the 
American Society of Orthodontists. 254 
pages, 217 illustrations. PRICE, $5.00. 
HIS text,’’ Doetor Spencer says, 
‘‘is not presented with any thought 
or idea that those who follow the sug- 
gestions presented will attain a complete 
understanding of the present-day concept 
of orthodontics, but it is the hope of the 
author that it will instill the general 
practitioner with a great desire to pre- 
vent, if possible, certain types of maloc- 
¢lusion; and that it will perchance offer 
to some a possible method of procedure 
to follow.’’ 
The material has been presented and 
arranged, as far as possible, to avoid 
repetition. Any procedure or opinion, 
suggested or expressed, but not fully 
explained, is discussed in detail in another 
chapter, Each chapter is so interde- 
pendent upon other chapters that, to 
gain a comprehensive understanding of 
the views and opinions expressed, one 
must give equal consideration to every 
chapter. 
Treatment of malocclusion is extensively 
considered. In the four chapters devoted 
to treatment such subjects as expansion, 
vertical growth, arch harmony, cuspal 
relation, anchorage, abnormal breathing, 
finger and thumb-sucking, lip biting, 
posture habits, ete., are carefully con- 
sidered. Removal of the frenum, methods 
for closing space between central in- 
cisors, the theory of extraction of teeth, 
deciduous teeth, permanent teeth are also 
taken up—with procedures amply illus- 
trated. The fourth and final chapter on 
treatment is devoted to dentistry for 
children, 
CONTENTS 
1. POSSIBILITIES AND LIMITATIONS 
OF PREVENTION. 
2. THE DENTURES. 
4. CHILD PSYCHOLOGY. 
4. CLASSIFICATION. 
4. THE EXAMINATION. 
6. IMPRESSIONS, MODELS, REC- 
ORDsS. 
7. ECONOMICS. 
& GROWTH AND DEVELOPMENT. 
9 APPLIANCES. 
10. APPLIANCES. 
11. THE VALUE OF THE X-RAY IN 
OBSERVATION AND PREVENTION. 
12. TREATMENT. 
15. TREATMENT. 
14. TREATMENT. 
15. TREATMENT. 
16. DIET. 
17. INTERNAL SECRETIONS. 
18. INHERITANCE. 


THE C. V. MOSBY COMPANY 
Publishers—St. Louis 3, Mo. 


STICKY, HUH? 


Ever try to separate two stamps that got stuck 
together sticky sides in? Well, for sheer stick- 
togetherness, we'll admit that this glue-to-glue 
combination is hard to beat—but we have a 
mighty close competitor in S-C Cement. This 
smooth, sticky, fast-setting cement gives you a 
bond that will hold tight as long as the tooth 
holds together. 

Just to prove this, we'll be happy to have you 
test S-C at our expense. A note on your pro- 
fessional letterhead will bring you a FREE 
SAMPLE. 


S-C CEMENT 


STRATFORD COOKSON 
COMPANY 


Manufacturers of Dental Supplies 
4058 HAVERFORD AVENUE, PHILADELPHIA 4. PA. 
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Novol Users 


VOTE FOR 


Most convincing evidence ot! 
the superiority of Monécaine' 
is the overwhelming prefer-} 
ence of those dentists who: 

were users of our procaine! 

solution before. More than! 
95% adopted Monécaine. in| 

Wy preference to an outstanding! 


procaine solution. 
They know —as do thou-! 


sands of others who use. 

Monécaine in preference to 

other local anesthetics — that! 

wh the anesthesia induced by, 
Monécaine is uniformly deep) 

and profound. They know it 

may be used on all types of 

TO patients in all types of opera- 

tive procedures ... cavity 
preparation, pulp extirpation, 

oral surgery, exodontia, etc. | 


There is no substitute tor 
Monécaine., If you do not use 
it routinely in your practice, 
try it and compare. 


is the registered trade mark of the Novocol Chem. Mfg. Co., Inc 


*The word "Mondcaine’’ 


10 i 
 Blhackoid Buin with Menicutn 
NOVOCOL CHEMICAL MFG. CO,INC. 
2911-23 Atlantic Avenue, Brooklyn, N.Y. 
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Thomas URAL PATHOLOGY | 


By KURT H. THOMA, 
D.M.D. Professor of Oral 
Surgery and Charles A. 
Brackett Professor of Oral 
Pathology in Harvard Uni- 
versity. 1336 pages, 1370 
illustrations, 137. color 
plates. PRICE, $15.00. 


Now Ready 
New Revised 
Edition 


Denture sore, which may develop into granuloma fissura- 
tum. 


This well-known author 
brings you a vivid picture 
of all phases of oral pa- 
thology in richly colored 
plates, clearly detailed 
black and white photo- 

graphs, practical, 
readable descriptive mat- 
ter. 


Covering the field com- 
prehensively, Dr. Thoma 
presents a_ histological, 
roentgenological and clini- 
cal study of diseases of 
the teeth, jaws, and mouth. 
Etiology, clinical findings, 
roentgen findings and his- 
topathology are given for 
each condition, together 
with illustrations which 
provide immediate aid in 
diagnosis. 

The book begins with a section on Experimental Pathology, then takes up in order: 
Developmental Anomalies of the Teeth; Developmental Anomalies of the Head; Func- 
tional Changes of the Teeth; Traumatic Injuries of the Teeth; Odontitis; Periodontal 
Diseases; Extension of Odontogenic Infection; Diseases of the Jaws; Tumors of the 
Jaws and Oral Mucosa; Diseases of the Oral Mucosa, Lips, and Tongue; and Diseases 
of the Salivary and Mucous Glands. 

An outstanding feature of “Oral Pathology” is its illustrative material. The thirteen 
hundred and seventy illustrations—one hundred and thirty-seven of them in colors— 
make this book particularly helpful in the diagnosis of troublesome conditions. It is 
generally recognized that color plates add materially in the recognition of oral diseases, 
particularly diseases of the oral mucosa and salivary glands. 


Denture sore on palate. Inflamed edematous mucosa 
covered by degenerating epithelium. 


THE C. V. MOSBY COMPANY AJO 
3525 Pine Boulevard, St. Louis, Mo. 


Gentlemen: Send me the new 1944 (2nd Edition) of Thoma’s ORAL PATHOLOGY, 


$15.00. 
..--Attached is my check. ....Charge my account. 
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Think of The Minutes Saved / 


WITH WILLIAMS READY-MADE 
INCISOR (OR ANTERIOR) BANDS 


e Every time you adapt an an- 

terior band you save many valu- 

able minutes, and achieve a snug. 

permanent fit — with Williams 

Seamless Ready-Made Incisor 

Bands. Pre-formed with correct 

taper and contour, these bands 

eliminate painstaking pinching. 

cutting and soldering. The tech- 

nique is simple the results con- 

sistently satisfactory. 

The graded series of sizes of Williams Incisor Bands provides a band for 

every size of anterior tooth— yet, for simplicity the number of bands has 

been kept to a minimum. This means fewer bands to keep on hand— easier 
selecting of the correct size. 
Made of non-corrosive gold- 
platinum alloy, these bands 
possess an extremely high duc- 
tility plus exceptional edge 
strength. Complete assortment, 
two each of 18 sizes for uppers 
and lowers in convenient wood 
container, if desired. Full de- 


tails on request. 


WILLIAMS GOLD REFINING COMPANY, INC. 
Ft. Erie, N., Ontario BUFFALO, N. Y. Havana, Cuba 


Williams | A Ds 
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rubbing 
over 


If you like a quick forming band material—one that responds in- 
stantly, easily to manipulation—why that’s Aderer Temperable Band 
Material. It’s a platinum color gold alloy (not a plated metal) with 
remarkable sensitivity to heat treatment. When the finished band is 
tempered, it is stiff and strong without being brittle—you'll get the 
kind of “edge strength” you want. 

Add economy to its great features too. Aderer’s Temperable Band 
Material is so lightweight that you get almost double the amount of 


ordinary band material per dwt. 


Available in all popular gauges and widths at $1.90 per 
dwt. Temperable Band Metal is also supplied in 24 sizes of 
seamless molar bands at an average cost of only 60c¢ per band. 


JULIUS 


Manufacturers of Precious Metal Alloys 


115 W. 45TH ST., N.Y.C. © 55 WASHINGTON ST., CHICAGO 
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There’s a day coming when the enemy 
will be licked, beaten, whipped to a fare- 
thee-well—every last vestige of fight 
knocked out of him. 


And there’s a day coming when every 
mother’s son of us will want to stand up 
and yell, to cheer ourselves hoarse over 
the greatest victory in history. 


But let’s not start the cheering yet. 
In fact, let’s not start it at all—over here. 
Let’s leave it to the fellows who are doing 
the job—the only fellows who will know 
when it’s done—to begin the celebrating. 


Our leaders have told us, over and over 
again, that the smashing of the Axis will be 
a slow job, a dangerous job, a bloody job. 


Let these 


And they’ve told us what our own com- 
mon sense confirms: that, if we at home 
start throwing our hats in the air and eas- 
ing up before the job’s completely done, it 
will be slower, more dangerous, bloodier. 

Right now, it’s still up to us to buy War 
Bonds—and to keep on buying War Bonds 
until this war is completely won. That 
doesn’t mean victory over the Nazis alone. 
It means bringing the Japs to their knees, 
too. 

Let’s keep bearing down till we get 
the news of final victory from the only 
place such news can come: the battle-line. 

If we do that, we’ll have the right to join 
the cheering when the time comes. 


Keep backing &m up with War Bonds 


The C. V. MOSBY COMPANY—Medical Publishers—St. Louis 3, Mo. 


This is an official U.S. Treasury advertisement — prepared under auspices of 
Treasury Department and War Advertising Council 
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WASTE PAPER 


S 
\ \ 
~ 
/ 
/ 


WASTEBASKET PAPER (WRAPPERS, 
ENVELOPES, ETC.): Flatten and 
pack downina box or bundle, 
so that it can be carried. 


\ 


—— 


MAGAZINES AND BOOKS: Tied in 
bundles about 18 inches high, 
they can be easily handled 
for collection. 


WAR: 


CORRUGATED AND CARDBOARD 
BOXES AND CARTONS: Flatten 
them out and tie them tightly 
in bundles about 12 ins. high. 


NEWSPAPERS: Fold them flat (the 

way the paper boy sells them) 
and tie them in bundles about 
12 inches high. 


U.S. VICTORY 
WASTE PAPER CAMPAIGN 


Separate it... 
Bundle it 
FOR 
COLLECTION 
* 

Watch your 
Newspapers 
for date 
and plans for 


collection 


SAVE 


A BUNDLE A WEEK 


SAVE SOME BOYS LIFE | 
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Read These Recently Published Books 


Parker’s 


SYNOPSIS GF TRAUMATIC INJURIES 
OF THE FACE AND JAWS 


By DOUGLAS B. PARKER, M.D., D.D.8., Associate Professor, 
Department of Oral Surgery, School of Dental and Oral Surgery, 
Columbia University. 328 pages, 226 illustrations. PRICE, $4.50. 


Major’s 


FRACTURES OF THE JAWS 
And Other Facial Bones 


By GLENN MAJOR, B.S., A.M. (in Pathology), M.S. (in Experi- 
mental Surgery), Ph.D. (in Surgery), D.D.S., M.D., F.A.C.8., Pitts- 
burgh with chapters on RADIOGRAPHIC TECHNIC— 

By LESTER M. J. FREEDMAN, B.S., M.D., Acting Director, De- 
partment of Radiation Therapy, Western Pennsylvania Hospital, 
Pittsburgh, and WAR ASPECTS OF JAW FRACTURES— 

By ARTHUR DICK, D.D.S., M.D., Major, Medical Corps, Army of 
the United States. 400 pages, 225 illustrations. PRICE, $7.50. 


Thoma’s 


TRAUMATIC SURGERY OF THE JAWS 


Featuring First Aid and Emergency Treatment 


By KURT H. THOMA, D.M.D., Professor of Oral Surgery, Har- 
vard University; Oral Surgeon to Brooks Hospital. 315 pages, 
282 illustrations. PRICE $6.00. 


Bernier’s A MANUAL FOR THE 


DIFFERENTIAL DIAGNOSIS OF 
ORAL LESIONS 


Arranged in Semi-Outline Form for Easy Reference 


By JOSEPH L. BERNIER, D.D.S., M.S., Major, Dental Corps, U. 8. 
Army; Curator, Dental Division, Army Medical Museum; Secretary 
and Pathologist to the Registry of Dental and Oral Pathology of 
the American Dental Association. 228 pages, 174 illustrations, 
1 color plate. PRICE, $4.00. 


The C. V. Moshy Co., 3523 Pine, St. Louis 3, Mo. 


Please send me with bill copies of 


Parker—Synopsis $4.50 Thoma—Traumatic Surgery ~-~$6.00 
O) Major—Fractures 7.50 [) Bernier—Oral Lesions 4.00 
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Orban's 
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ORAL HISTOLOGY and EMBRYOLOGY 


Edited by 


BALINT ORBAN, M.D., D.D.S. 
Foundation for Dental Research of the 
Chicago College of Dental Surgery, 
Loyola University with Collaborators. 
342 pages, 262 illustrations including 
4 color plates. PRICE, $6.50 
(Published 1944) 


COLLABORATORS 
Myron 8S. Aisenberg, D.D.S. 
Major Joseph L. Bernier 
Gerrit Bevelander, Ph.D. 
Charles F. Bodeeker, D.D.S. 
Virgil D. Cheyne, D.D.S., Ph.D. 
Moses Diamond, D.D.S. 
Bernhard Gottlieb, M.D. 
Donald A. Kerr, A.B., D.D.S. 
Paul C. Kitehin, B.S., M.Sc., 

D.D.S. 
Emmerich Kotanyi, M.D. 
Emil Mueller, M.S., D.D.S. 
James Nuekolls, M.S., D.D.S. 
Balint Orban, M.D., D.D.S. 
Isaae Schour, B.S., D.D.S., M.S., 
Ph.D. 
Harry Sicher, M.D. 
William G. Skillen, D.D.S. 
Joseph P. Weinmann, M.D. 
Captain Harold G. Worman 
Helmuth A. Zander, M.S., 
D.D.S. 


IGHTEEN well-known experts in 

this field have pooled their re- 
sourees to bring you an authoritative, 
exhaustive and practical study of this 
subject. 


This fact lifts ORAL HISTOLOGY 
AND EMBRYOLOGY from the rank 
and file, but the manner in which 
these experts collaborated further dis- 
tinguishes it. Each of the separate 
chapters comprising the volume was 
drafted by an authority on that sub- 
ject, then submitted to all other con- 
tributors for discussion. The end 


result, compiled by Balint Orban, is 
an achievement in scientific coopera- 
tion. 


Another feature worthy of special 
mention is the illustrative matter. 
The initial illustration is a superb 
color plate picturing embryonic de- 
velopment of the human face. The 
other illustrations picture vividly 
successive stages of development and 
oral histology. 


Clinical Applications 


A feature which renders ORAL 
HISTOLOGY AND EMBRYOL- 
OGY distinctly valuable to the 
general practitioner is the applica- 
tion of its principles to dentistry’s 
clinical phases. Every chapter con- 
tains a section on clinical application 
of the basie biologie principles which 
ean be put to everyday use. 


CONTENTS 
Chapter 


I—Development of the Face and 
Oral Cavity. 
II—Development and Growth of 
Teeth. 
11I—Enamel. 
[V—Dentin. 
V—Pulp. 
VI—Cementum. 
V11—Periodontal Membrane. 
V and Mandible 
(Alveolar Process). 
Gingival Suleus and 
Epithelial Attachment. 
X—Eruption of the Teeth. 
XI—Shedding of the Deciduous 
Teeth. 
X1II—Oral Mucous Membrane. 
XI1I—Glands of the Oral Cavity. 
XIV—Temporomandibular Joint. 
XV—Maxillary Sinus. 
XV1I—Teehnical Remarks. 


IX 


The C. V. Mosby Company—Publishers—St. Louis 3, Mo. 
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American Journal 


** Just the thing, after 
extraction.”’ 


“Great for heading off 
pre-operative jitters!”’ 


Surgery 


| 


good follow-up after 
most any instrumentation.”’ 


“Can't be beat for just 
ordinary old headaches.”’ 


Pain after operation is relieved 
quickly by Anacin’s skilled combi- 
nation of effective. medically proven 
ingredients. 


Pain after instrumentation that 
so upsets patients, leads them to 
fear your chair . . . is eased by 
Anacin’s quick, prompt action! 


Let Anacin work for you in your 


office. Recommend it to your pa- 
tients for furthur relief of pain at 


home if pain persists. 


Whitehall Pharmacal Company, 
22 East 40th Street, New York 16, N.Y. 


REG. U.S. PAT. OFF. 
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Are all “cavities” 
caused by decay or 


erosion, Doctor? 


Recent Clinical and laboratory 
Findings* seem to indicate that a 
high percentage are not. They also 
reveal a New Technique of oral hy- 
giene which may avoid this damage. 


* Journal of Dental Research 20, 565-595, Dec. ’41. 


RESEARCH SUGGESTS 
that this damage is 
neither decay nor 
sion. It is a clean-cut 
lateral groove in the | 
cementum and dentin — 
where calcified parts 
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Then, what caused these Grooves 
and why are they so common? 


Conclusions reached through recent laboratory and clinical 
studies seem to indicate a definite and clearly defined 
cause for these deep-cut lateral grooves. It also suggests 
a new technique of oral hygiene which apparently solves 
the problem of how they can be avoided. 


These findings have been summarized in a booklet which 
is now available to the profession. If you would like a 
copy we will gladly send it upon request. 


PROFESSIONAL SAMPLES 
of TEEL and THIS BOOKLET, 
which throws now light on 
the subject...will gladly 
be sent to you on request. 


The booklet summarizes recent clinical and 
laboratory studies that seem to indicate the 
cause of this trouble . . . and points to a 
new technique that may avoid such damage. 
Generous samples of TEEL, the non-abrasive 
liquid dentifrice, are provided for your own 
experimentation and use. 


Simply fill in the coupon and mail. 


PROCTER & GAMBLE, Dept. of Dental Rela- 
tions, Division 1212A Cincinnati (2), Ohio 
Gentlemen: 

Please send me free and postpaid professional 
samples of TEEL and a copy of the booklet, 
“A Study of Abrasive vs. Non-Abrasive Denti- 
frices in Relation to Exposed Cementum and 
Dentin."’ I understand this incurs no obligation 
of any kind on my part. 


Check which Dentist Assistant ([) Hygienist 
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METAL 


Could: yo you divide an 
inch into one thousand parts? Yet 
we must, because the head and 
the neck of Anestube must be true 
to one thousandth of an inch, or 
the glass tube will break when the 
Metal Cap is crimped on in our 
automatic machines. This is preci- 
sion in the “nth" degree. 


The Metal Cap Anestube is a 
od to you and your patients 


. Unlike the ordinary cartridge, 
« the puncturable surface of 


the Metal Cap Anestube can 


be sterilized by flame—pro- 
tection against contamina- 
tion. 
The Metal Cap cannot be 
forced off the Anestube 
during injection— protection 
against leakage. 
The needle pierces an un- 
usually thir di isk—protection 
against clogging and break- 
age. 
Metal Cap Anestubes are 
supplied with Monécaine— 
protection against pain and 
untoward complications. 


NOVOCOL ¥ CHEMICAL MFG. CO, INC. 
2911-23 Atlantic A Brooklyn, N. 
Toronto * London * dies 
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PRODUCTION OF 


“pure PLATINUM 


ORALIUM BAND MATERIAL 


JOHNSON ORALIUM 
LOOP MOLAR BANDS 


PLATINALOY OR ORA 
TAPER AND 25 TO 48 STRAIGHT, 


M— 48 SIZES—NOS. 
1 TO 12 EXTREME TAPER. 13 TO 24. SLIGHT 


WASHINGTO 
CHICAGO 


ORALIUM is the inexpensive band material. We 
take a large half inch thick bar of the very light 
weight Oralium casting gold and weld a sheet of 
.pure platinum on both sides of this, then roll it 
out into all required gauges and widths of strips 
and ready made bands as illustrated. 

The three sheets of metal welded together have 
extreme toughness and non-tearing qualities with 
the proper malleability. If you grind through the 
pure platinum surface you expose only a very 
good precious metal alloy. 

Ten per cent iridium-platinum has always been 
the recognized standard of band materials but 
because of its high cost and the scarcity of iridium 
we are advocating our 

PLATINALOY, the 100% gold and platinum 
metals band material which has all the qualifica- 
tions of 10% iridium-platinum; 

CONTURO, which is a little cheaper but popular 
with some because of its extreme toughness and 
the ease with which it can be unsoldered. Sold in 
strip form only. 

We believe it is to our best mutual interest. to 
supply your needs through your local! dealers if 
you care to send us his name with your order. 


FOR ECONOMY BANDS 


JOHNSON ORALIUM LOOP BANDS— 
4 SIZES ALL YOU NEED. ORDERS 


FOR 100 IN CLOTH COVERED BS5OX, 


2 


SAN FRANCISCO 
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"the capillaries are relatively re- 
sistant within physiologic 
limits, when mechanical stimula- 
tion alone is used. But, when mas- 
sage and chemical stimulation are 
combined, the local blood supply 
improves. 


to improve blood supply 


IPANA plus massage can improve 
this local blood supply sufficiently 
and over an adequate period of 
time to augment local tissue de- 
fense as supplied by the blood. 
IPANA cleans and polishes the teeth 
to their fullest natural brightness. 


Bristol-Myers Company, 19K West 50th St., New York 20, N. Y. 


IPANA 


TOOTH PASTE 
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to you, and to your patients, for the con- 
sistent delivery of unquestioned and unvary- 


ing quality ... always guarded by ‘*The Best 


Known Name In Gold.” 


In fine Orthodontic assemblies the workabil- 
ity of materials is all-important. DEEORTHO 
Band Material, DEEPEP Wire, and Dee Lock 
Wire are scientifically compounded precious 
metal alloys. These metals respond to your 
technic in rendering the highest type of serv- 


ice to our deserving citizens ef tomorrow. 


op ela ‘ 55 E. WASHINGTON ST 


CHICAGO 
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A Greatly Improved 
Tubular End Section 


CROSS 
SECTION 


To eliminate the occasional breakage of wires in contact with 
sharp metal edges, the Tru-Chrome End Section is now 
available with a smoothly rounded edge. It required a great 
deal of experimentation to retain all the superior features 
of this End Section (including the low price) and add 
a smoothly and uniformly rounded edge. Results to date 
show that the trouble was well worth while, as all danger 
of breakage from this cause has apparently been overcome. 


Tru-Chrome Tubular End Sections, 
30¢ each, $2.75 dozen 


.010 Tru-Chrome Hand-Drawn Wire in 
Straight Foot Lengths, $1.10 oz. 


* Tru-klastic Rubber Bands 

Highest quality latex! These uniform, tasteless 

= bands are now available in sizes 4, 5 and 6. 


ROCKY MOUNTAIN METAL PRODUCTS CUO. 
1450 Galapago 5t. P. 0. Box 1887 Denver 1, Colorado 
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Proportional limit 


is an important physical property to under- 
stand since it measures the useful strength of 
orthodontic wires and band materials. The 
higher the proportional limit (expressed in 
pounds per square inch) the greater stress the 
appliance will carry without being perma- 
nently bent out of shape. 

When comparing one gold wire with an- 
other, proportional limit can be considered a 
measure of relative resilience. In the case of 
band materials, it is a measure of “‘edge 
strength”. In formulating Ney orthodontic 
alloys, the importance of proportional limit 
has not been overlooked. 


THE J. M. NEY COMPANY ¢« Hartford 1, Conn. 


Orthodontic 
Band Materials 


PALINEY HARD 
Strong, high-fusing, non-oxidizing 
$1.80 per dwt. 


PALINEY MEDIUM HARD 
Easy to adapt, high-fusing, non-oxidizing 
$1.80 per dwt. 
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SET FOR A LONG STAY 


The visiting mother-in-law has earned quite a 
reputation for staying power, but, personally, 
we'll put our money on anything held fast by 
S-C Cement. When this sticky, fast-setting 
cement grzbs hold, whatever it grabs hold of 
is set for a good, long stay. 

This, of course, isn’t exactly news to users of 
S-C—but maybe you have never tried it. If 
you haven't, just drop us a note on your pro- 
fessional letterhead, and we'll be happy to 
send you a FREE SAMPLE. 


S-C CEMENT 


STRATFORD COOEKSON 


COMPANY 
Manufacturers of Dental Supplies 
4058 HAVERFORD AVENUE, PHILADELPHIA 4, PA. 


FOR SALE. One Angle- 
Wuerpel orthodontic table. 
Good as new. Write Box F, 
American Journal of Ortho- 
dontics and Oral Surgery, 
3525 Pine Blvd., St. Louis 3, 
Mo. 


PREVENTION 
of 
MALOCCLUSION 


By PAUL GUY SPENCER, Waco, Texas. 
Certified by the American Board of 
Orthodontics; Past President of the 
American Society of Orthodontists. 254 
pages, 217 illustrations. PRICE, $5.00. 
HIS text,’’ Doctor Spencer says, 
‘‘is not presented with any thought 
or idea that those who follow the sug- 
gestions presented will attain a complete 
understanding of the present-day concept 
of orthodontics, but it is the hope of the 
author that it will instill the general 
practitioner with a great desire to pre- 
vent, if possible, certain types of maloc- 
clusion; and that it will perchance offer 
to some a possible method of procedure 
to follow.’’ 
The material has been presented and 
arranged, as far as possible, to avoid 
repetition. Any procedure or opinion, 
suggested or expressed, but not fully ex- 
plained, is discussed in detail in another 
chapter. Each chapter is so interde- 
pendent upon other chapters that, to 
gain a compfehensive understanding of 
the views and opinions expressed, one 
must give equal consideration to every 
chapter. 
Treatment of malocclusion is extensively 
considered. In the four chapters devoted 
to treatment such subjects as expansion, 
vertical growth, arch harmony, cuspal 
relation, anchorage, abnormal breathing, 
finger and thumb-sucking, lip biting, 
posture habits, ete., are carefully con- 
sidered. Removal of the frenum, methods 
for closing space between central in- 
cisors, the theory of extraction of teeth, 
deciduous teeth, permanent teeth are also 
taken up—with procedures amply illus- 
trated. The fourth and final chapter on 
treatment is devoted to dentistry for 
children. 


THE C. V. MOSBY COMPANY 
Publishers—St. Louis 3, Mo. 
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MARINOL (improved formula) is an homogenized emulsion of cod 


liver oil and vegetable oils fortified with fish liver oils of high 
vitamin A potency to which has been added pure vitamin D.,,. 


OUTSTANDING PROPERTIES 


PALATABILITY: The _ desirable 
properties of the fish liver oils 
have been retained without the 
disagreeable taste and odor. 


HOMOGENIZATION: This assures 
a uniform and stable product 
that permits of easy miscibility 
with milk, special formulae, fruit 
or vegetable juices, or with water. 


LOw cost: A single teaspoon- 
ful daily is a prophylactic dose. 
FOOD VALUE: Fish liver and 
vegetable oils supply another de- 
sirable property—that of caloric 
value. 

EASY ADMINISTRATION is pos- 
sible because of unusual potency 
of small dose. 


HIGH VITAMIN POTENCY: 5,000 CONSUMER PRICE: Bottle of 6 
U.S.P. units of vitamin Aand 500 fl. oz. 85 cents. Bottle of 12 fl. 
U.S.P. units of Vitamin D, supply oz. $1.50 (M.P.R. 392). HOW 
the daily minimum requirements SUPPLIED: Bottles of 6 fl. oz. 
(FDA) in one teaspoonful. and 12 fl. oz. 


Fairchild Brothers and Foster 


70-76 Laight St., New York 13, N. Y. 


Thorough in Action 
Delightful in Flavor 


It coagulates, detaches and removes viscid deposits and exudates 


Fabricator of Chromium Alloy 


a om gaa & MATERIALS for the technique of the Universal 

racket. 

A McCOY OPEN-TUBE (for .030) with slot for ligature tie wire. 

EYELETS—for band anchorage of ligature wire (like “weenies’’). 

COIL SPRING—in various sizes of wire and arbor. 

TRACTION BARS & CHIN CAPS (chrome plated) for extra-oral 
anchorage. 


RET. ALTER P. O. Box 7 Pasadena, California 
“ALTER Products are never sold through supply houses”’ 
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Thomas URAL PATHOLOGY 


By KURT H. THOMA, 
D.M.D. Professor of Oral 
Surgery and Charles A. 
Brackett Professor of Oral 
Pathology in Harvard Uni- 
versity. 1336 pages, 1370 
illustrations, 137 color 
plates. PRICE, $15.00. 


Now Ready 
New Revised 
Edition 


This well-known author 
brings you a vivid picture 
of all phases of oral pa- 
thology in richly colored 
plates, clearly detailed 
black and white photo- 
graphs, and_ practical, 
readable descriptive mat- 
ter. 


Covering the field com- 
prehensively, Dr. Thoma 
presents a_ histological, 
roentgenological and clini- 
cal study of diseases of 
the teeth, jaws, and mouth. 
Etiology, clinical findings, 
roentgen findings and his- 
topathology are given for 
each condition, together 
with illustrations which 
provide immediate aid in 
diagnosis. 

The book begins with a section on Experimental Pathology, then takes up in order: 
Developmental Anomalies of the Teeth; Developmental Anomalies of the Head; Func- 
tional Changes of the Teeth; Traumatic Injuries of the Teeth; Odontitis; Periodontal 
Diseases; Extension of Odontogenic Infection; Diseases of the Jaws; Tumors of the 
Jaws and Oral Mucosa; Diseases of the Oral Mucosa, Lips, and Tongue; and Diseases 
of the Salivary and Mucovs Glands. 

An outstanding feature of “Oral Pathology” is its illustrative material. The thirteen 
hundred and seventy illustrations—one hundred and th.riy-seven of them in colors— 
make this book particularly helpful in the diagnosis of troublesome conditions. It is 
generally recognized that color plates add materially in the recognition of oral diseases, 
particularly diseases of the oral mucosa and salivary glands. 


Denture sore on palate. Inflamed edematous mucosa 
covered by degenerating epithelium. 


THE C. V. MOSBY COMPANY AJO 
3525 Pine Boulevard, St. Louis, Mo. 


Gentlemen: Send me the new 1944 (2nd Edition) of Thoma’s ORAL PATHOLOGY, 


$15.00. 
----Attached is my check. .---Charge my account. 


8 
Denture sore, which may develop into granuloma fissura- 
tum. 
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HASTEN THE DAY! 


OU can help hasten the day—THE 

day of final unconditional surrender 
—by investing your war-time earnings 
in War Bonds. 

Hastening the day means shortening 
casualty lists. In war, bullets, shells and 
bombs are exchanged for lives. The War 
Bonds you buy help pay for the bullets, 
shells and bombs that will speed the 
victory. 

Your consistent War Bond invest- 


ments will work for you too at the same 
time that they work for your boy in 
service. They will give you that luxurious 
feeling of freedom that goes with a well- 
lined pocketbook. For whatever you may 
desire ten years from now, your War 
Bonds will add one-third more to what 
you’ve invested. 

Help hasten the day*of victory, and 
help meke that victory more secure— 
buy your War Bonds today. 


BUY WAR BONDS 


The C. V. Mosby Company—Publishers—St. Louis 3, Mo. 


This is an official U. S. Treasury advertisement—prepared under auspices of 
Treasury Department and War Advertising Council 
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Wilh 
LoK-TITE Loch Wire 


“Because of the lock the arch was lost.” How often has this paraphrased 
truth been driven home to the busy practitioner! Of course, there's no 
cure-all construction to avoid such displacement. But Williams new Lok- 
Tite Lock Wire goes a long way to insure continuous locking of tube and 
post. Lok-Tite is passive—has no untoward spring action. It bends into 
and out of position with a single locking or unlocking stroke. Yet Lok-Tite, 
because of its extreme toughness, gives long serviceability without frac- 
ture. (Its bend test rating is remarkably high). It is easily contoured to any 
shape, and readily soldered. Because of the hardness and smooth surface of 
Lok-Tite, it is easy to keep clean. Available in .028 and .030 gauges: 12” 
lengths. Special sizes on request. Williams Gold Refining Company, Inc.., 


Buffalo, N. Y.; Ft. Erie, N., Ontario; Havana, Cuba. 


WITH THIS PERMANENT | 
LOCKING CONSTRUCTION 
4 
S 


where you need superior ‘edge strength’ 
use Temperable Band Metal 


You can't appreciate how wonderful this band metal is until 

you've made bands with it. Made of a special gold alloy, it 

has a peculiar softness and pliability in its annealed state. It 

possesses a remarkable sensitivity to heat that takes most of 

the bother out of your work. 
Not only do these qualities make construction easier, but 

your appliances will be safer, and stronger. A desirable stiff- 

ness is imparted to your bands after you have tempered your 

work. You'll find too. that this particular stiffness has ne brittle- 

ness—you get the kind of “edge strength” you want. READY- MADE 
Aderer Temperable Band Metal is a platinum color gold SEAMLESS BANDS 

alloy—not a plated metal. Its specific gravity is so low that Yes, Temperable Band 

you get approximately double the amount of material per > ean pet —— 

dwt. Its cost is therefore actually extremely low. bands at an average cost 
You can get Aderer Temperable Band Metal in all the °f 0c per band. A chart 

of sizes will be sent you 
gauges and widths you require at$1.90per dwt. on request. 


JULIUS ADERER, INC. 


MANUFACTURERS OF PRECIOUS METAL ALLOYS FOR DENTISTRY 
115 W. 45th STREET, N. Y.C. © 5S E. WASHINGTON STREET, CHICAGO 
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Read These Recently Published Books 


Parker’s 


SYNOPSIS OF TRAUMATIC INJURIES 
OF THE FACE AND JAWS. 


By DOUGLAS B. PARKER, M.D., D.D.8., Associate Professor, 
Department of Oral Surgery, School of Dental and Oral Surgery, 
Columbia University. 328 pages, 226 illustrations. PRICK, $4.50. 


Major’s 


FRACTURES OF THE JAWS 
And Other Facial Bones 


By GLENN MAJOR, B.S., A.M. (in Pathology), M.S. (in Experi- 
mental Surgery), Ph.D. (in Surgery), D.D.S., M.D., F.A.C.8., Pitts- 
burgh with chapters on RADIOGRAPHIC TECHNIC— 

By LESTER M. J. FREEDMAN, B.S., M.D., Acting Director, De- 
partment of Radiation Therapy, Western Pennsylvania Hospital, 


Pittsburgh, and WAR ASPECTS OF JAW FRACTURES 
By ARTHUR DICK, D.D.S., M.D., Major, Medical Corps, Army of 
the United States. 400 pages, 225 illustrations. PRICK, $7.50. 


Thoma’s 


TRAUMATIC SURGERY OF THE JAWS 


Featuring First Aid and Emergency Treatment 
By KURT H. THOMA, D.M.D., Professor of Oral Surgery, Har- 


vard University; Oral Surgeon to Brooks Hospital. 315 pages, 
28? illustrations. PRICE $6.00. 


Bernier’s 


A MANUAL FOR THE 


DIFFERENTIAL DIAGNOSIS OF 
ORAL LESIONS 


Arranged in Semi-Outline Form for Easy Reference 


By JOSEPH L. BERNIER, D.D.S., M.S., Major, Dental Corps, U. 8. 
Army; Curator, Dental Division, Army Medical Museum; Secretary 
and Pathologist to the Registry of Dental and Oral Pathology of 
the American Dental Association. 228 pages, 174 illustrations, 
1 color plate. PRICE, $4.00. 


The C. V. Mosby Co., 3523 Pine, St. Louis 3, Mo. 
Please send me with bill copies of 


Thoma—Traumatic Surgery -..$6.00 
Bernier—Oral Lesions 


Parker—Synopsis $4.50 
Major—Fractures 
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Orban’s 


ORAL HISTOLOGY and EMBRYOLOGY 


Edited by 


BALINT ORBAN, M.D., D.D.S. 
Foundation for Dental Research of the 
Chicago College of Dental Surgery, 
Loyola University with Collaborators. 
342 pages, 262 illustrations including 
4 color plates. PRICE, $6.50 
(Published 1944) 


COLLABORATORS 


Myron Aisenberg, D.D.S. 

Major Joseph L. Bernier 

Gerrit Bevelander, Ph.D. 

Charles F. Bodecker, D.D.S. 

Virgil D. Cheyne, D.D.S., Ph.D. 

Moses Diamond, D.D.S. 

Bernhard Gottlieb, M.D. 

Donald A. Kerr, A.B., D.D.S. 

Paul C. Kitchin, B.S., M.Sc., 
D.D:S. 

Emmerich Kotanyi, M.D. 

Emil Mueller, M.S., D.D.S. 

James Nuckolls, M.S., D.D.S. 

Balint Orban, M.D., D.D.S. 

Isaac Schour, B.S., D.D.S., M.S., 
Ph.D. 

Harry Sicher, M.D. 

William G. Skillen, D.D.S. 

Joseph P. Weinmann, M.D. 

Captain Harold G. Worman 

Helmuth A. Zander, M.S., 
D.D.S. 


IGHTEEN well-known experts in 

this field have pooled their re- 
sourees to bring you an authoritative, 
exhaustive and practical study of this 
subject. 


This fact lifts ORAL HISTOLOGY 
AND EMBRYOLOGY from the rank 
and file, but the manner in which 
these experts collaborated further dis- 
tinguishes it. Each of the separate 
chapters comprising the volume was 
drafted by an authority on that sub- 
ject, then submitted to all other con- 
tributors for discussion. The end 


result, compiled by Balint Orban, is 
an achievement in scientific coopera- 
tion. 


Another feature worthy of special 
mention is the illustrative matter. 
The initial illustration is a superb 
color plate picturing embryonic de- 
velopment of the human face. The 
other illustrations picture vividly 
successive stages of development and 
oral histology. 


Clinical Applications 


A feature which renders ORAL 
HISTOLOGY AND EMBRYOL- 
OGY distinctly valuable to the 
general practitioner is the applica- 
tion of its principles to dentistry’s 
clinical phases. Every chapter con- 
tains a section on clinical application 
of the basic biologie principles which 
ean be put to everyday use. 


CONTENTS 
Chapter 
I—Development of the Face and 

Oral Cavity. 

II—Development and Growth of 
Teeth. 

11I—Enamel. 

1V—Dentin. 

V—Pulp. 

VI—Cementum. 

VII—Periodontal Membrane. 
VIII—Maxilla and Mandible 

(Alveolar Process). 

IX—Gingival Suleus and 

Epithelial Attachment. 
X—Eruption of the Teeth. 
XI—Shedding of the Deciduous 
Teeth. 

XII—Oral Mucous Membrane. 
XIII—Glands of the Oral Cavity. 
XIV—Temporomandibular Joint. 

XV—Maxillary Sinus. 
XVI—tTechnical Remarks. 


The C. V. Mosby Company—Publishers—St. Louis 3, Mo. 
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**Seems to calm them down, too, 
Doctor, between divided siitings!”’ 


*“‘Anacin gives quick relief 
after extractions!”’ 


*‘Anacin’s a great help after 
any instrumentation!”’ 


“I use it myself for simple 
headaches, Doctor!”’ 


Pain after operation is relieved 
quickly by Anacin’s skilful combi- 
nation of effective, medically proven 
ingredients. 


Pain after instrumentation that 
so upsets patients, leads them to 
fear your chair . . . is eased by 
Anacin’s quick action! 


Let Anacin work for you in your 


office. Recommend it to your pa- 
tients for further relief of pain at 
home, if pain persists. 


Whitehall Pharmacal Company, 
22 East 40th Street, New York 16, N.Y. 


BNAC/ 


REG. US. PAT. OFF 
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TREASURY AWARD 


* HOSPITAL AMBULANCE PLANE + 


Purchased with War Bonds and Presented to the Armed Forces by 


Neovocel Chemical Ine 


KINGS COUNTY WAR FINANCE COMMITTEE 


-CHEMIC INC. 
2911-23 Atlantic Avenue, Brooklyn, N. Y 
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in a package 


that’s 
honey | 


UR Solder wires have three points that 
make them different—they are unus- 


vally clean and resistant to oxidation 


—free from brittleness—and packed in the 


handiest spout-container you have ever seen. 


(5 dwts.) The wire can't tangle—can't kink 
—can't break, because it's wound on a spool. 
You pull out the amount you need and the 
container helps you place it just where you 
want it. When the solder is all gone, you throw 
away the container just like any other empty 


package. You never have to bother to reload it. 


Baker 14K Solder is 450 fine, melts at 1415° F, 
is used for all types of work and really does 


hold up in the mouth. 

Our 18K is 650 fine and melts at 1438° F. 
Some operators use it universally. 

The 20K has a fineness of 750, melting at 1519° 
F. It has a bright yellow color and is for use 
where such color is required. 


Cta 


Why not get your gold z 
scrap tegether and send it 
to us? We'll pay you for — 


All our solders, in wire form, are supplied in 28 
gauge, unless otherwise specified. It is best to 
_ all the precious metal in it, — order all solders by fineness. 
according to careful 

- assay. Shall we send you a 


secure box to mail it in? ‘ 


BAKER & CO., INC. 
113 Astor Streety Newark, N. J. 


30 Church St. 760 Market St 55 E. Washington St. 
New York : Chicago 
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2-WAY STIMULATION 


Improves Gingival Blood Supply 


hea capillaries are relatively re- 
sistant within physiologic 
limits, when mechanical stimula- 
tion alone is used. But, when mas- 
sage and chemical stimulation are 
combined, the local blood supply 
improves. 


IPANA plus massage can improve 
this local blood supply sufficiently 
and over an adequate period of 
time to augment local tissue de- 
fense as supplied by the blood. 
IPANA cleans and polishes the teeth 
to their fullest natural brightness. 


Bristol-Myers Company ¢ 19K West 50th St., New York 20, N.Y. 


IPANA 


TOOTH PASTE 
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AVENUE 
TO SERVICE 


THIS HIGHLY SPECIALIZED ORGANIZATION IS DED- 
ICATED TO THE KIND OF SERVICE TO THE ORTHODONTIC 
PROFESSION THAT BUILDS AND MAINTAINS PUBLIC CON- 
FIDENCE .. . LASTING SATISFACTION ... AND PROSPERITY 


Dee facilities include the most modern type of 


refining equipment . . . assurance to you that 


your scrap shipments will yield the maximum in 
reclamation vclue for CHECKS THAT SATISFY 


E.WASHINGTON ST 
CHICAGO 
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TRU-FORM BANDS 


SS 


You know that a normal incisor has a 5° 
taper from the incisal edge to the gingival. 
Do you realize that Tru-Form Incisor Bands 
have this exact taper? When you measure 
the width of an incisor, the corresponding 
width Tru-Form Band will FIT! For 
example, a central incisor 10 mm. wide takes 
size K Band, 9 mm. size J, etc. As a 
further convenience, you can get Tru-Form 
Bands with Tru-Chrome attachments welded 
on, as follows: 


Bands with Twin-Tie Channel Brackets 
(see illustration) . . . . . . $4.00 Doz. 


Bands with Twin-Snap Channel 


Bands with Snap Channel Brackets, 
Single-Tie Channel Brackets, 
McCoy Open Tubes and 
Ketcham Snap Hooks . $3.40 Doz. 


ROCKY MOUNTAIN METAL PRODUCTS CO. 
1450 Galapago St. P. 0. Box 1887 Denver 1, Colorado 
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water of 80°F . . 
70°F 


Set, 


FOR MODERN MATERIALS 


MILFORD, 
DELAWARE 
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TEMPERATURE of 
MPERAMENT 
Pa ey | | } | 
With ZELEX dental impression material, 
you control the time interval between the “Als oi! 
insertion of the loaded tray into the Patient's ai 
mouth and the Point of actual Setting. eee a 4 
You can vary this setting time by the 
temperature of the mixing water you 
Choose. For a FAST Ml mix ZELFX with 
This modern impression material respects 
your time, too. It is ready for impression af | ee a 
taking after minutes of Vigorous mix- 
mg with water. Your patient's mouth is 
ready for an impression after @ warm water ; 
= 
ALS 


New home of Mosby Publications ~a forward 


step which will be reflected in our broader, finer service 


to the medical, dental and nursing professions 


in the boundless future... 


In these new, ideally arranged quarters, all 
elements of the Mosby Organization will 
function efficiently for the continued publi- 
cation of medical, dental, nursing and other 
scientific literature. 


Meet us when you are in Saint Louis; visit 
our offices; browse among Mosby Publica- 
tions in the reading room and library created 
for your convenience. Call upon us for book 
needs at any time. 


Merry Christmas and Happy New Year 


THE C. V. MOSBY COMPANY 
Medical Thersing Pabl ications 


3207 Washington Boulevard Saint Louis 3 
Formerly 3525 Pine Boulevard, Soint Lovis 
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Fusing temperature 


of orthodontic wires and band materials can 
make all the difference in the world between 
safe, sure, expeditious assembly of appliances 
and costly failures. As you know, gold solders, 
themselves, have relatively high fusing tempera- 
tures and it is important, therefore, that the band 
or wire being soldered can safely withstand the 
operation without being weakened or injured in ets 
any way. Ney Orthodontic Wires and Band 
Materials have been most carefully formulated 


to meet these requirements. 


THE J. M. NEY COMPANY « Hartford 1, Conn. 


N FY Swaging a bar of Paliney #7 wire. 
Wires and Band Materials 


PALINEY #7 WIRE NEY-ORO ELASTIC #12 WIRE 
Fusion Temp. 1985° F. Fusion Temp. 2010° F. ae 
Unit price . . . $1.85 per dwt. Unit price . . . $2.30 per dwt. y : wi 


PALINEY HARD BAND PALINEY MED. HARD BAND 
Fusion Temp. 2325° F. Fusion Temp. 2500° F. 
Unit price . . . $1.80 per dwt. Unit price . . . $1.80 per dwt. 
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Talk about STICKY! 


Personally, we'd sooner tackle the job of dis- 
entangling a sticky lollypop from Junior's hair 
than try to remove something held fast by S-C 
Cement. That's our idea of a hard job. When 
S-C once gets set (and it sets with gratifying 
speed) you've got a bond that will last as long 
as anything can last in the mouth. 


Convince yourself of S-C’s exceptional ad- 
hesive qualities—at our expense! Write today 
(on your professional letterhead, please) for a 
FREE SAMPLE. 


S-C CEMENT 
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STRATFORD COOKSON 
COMPANY 


Manufacturers of Dental Supplies 
4058 HAVERFORD AVENUE, PHILADELPHIA 4, PA. 


FOR SALE 


Active orthodontie practice in 
South Bend, Indiana. Popula- 
tion 100,000. Office completely 
equipped, including x-ray. 
Reason for selling, death. For 
details address: Mrs. Landis 
Wirt, 1111 Sunnymede, South 
Bend, Indiana. 


Orban’s 
ORAL HISTOLOGY 
and EMBRYOLOGY 


Edited by BALINT ORBAN, M.D., D.D.S. 
Foundation for Dental Research of the 
Chicago College of Dental Surgery, 
Loyola University with Collaborators, 
342 pages, 262 illustrations including 
4 color plates. PRICE $6.50 
(Published 1944) 


COLLABORATORS: 

Myron S. AISENBERG, D.D.S.; MAJor 
JOSEPH L. BERNIER; GERRIT BEVELAND- 
ER, PuH.D.; CHARLES F. BODECKER, 
D.D.S.; Viretu D. CHeyne, D.D.S., 
Pu.D.; Moses DIAMOND, D.D.S.; BERN- 
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MARINOL (improved formula) is an homogenized emulsion of cod 
liver oil and vegetable oils fortified with fish liver oils of high 
vitamin A potency to which has been added pure vitamin D.,. 


OUTSTANDING PROPERTIES 


PALATABILITY: The _ desirable 
properties of the fish liver oils 
have been retained without the 
disagreeable taste and odor. 


HOMOGENIZATION: This assures 
a uniform and stable product 
that permits of easy miscibility 
with milk, special formulae, fruit 
or vegetable juices, or with water. 


HIGH VITAMIN POTENCY: 5,000 
U.S.P. units of vitamin A and 500 
U.S.P. units of Vitamin D, supply 
the daily minimum requirements 
(FDA) in one teaspoonful. 


LOw cost: A single teaspoon- 
ful daily is a prophylactic dose. 


FOOD VALUE: Fish liver and 
vegetable oils supply another de- 
sirable property—that of caloric 
value. 

EASY ADMINISTRATION jis pos- 
sible because of unusual potency 
of small dose. 

CONSUMER PRICE: Bottle of 6 
fl. oz. 85 cents. Bottle of 12 f, 
oz. $1.50 (M.P.R. 392). HOW 
SUPPLIED: Bottles of 6 fl. oz. 
and 12 fl. oz. 


Fairchild Brothers and Foster 


70-76 Laight St., New York 13, N. 


New Fourth Edition 


Zahorsky’s Synopsis of PEDIATRICS 


Professor of Pediatrics 
School of Medi ine; 
Louis 


By JOHN ZAHORSKY, A.B., M.D., F.A.C.P., 
Department of Pediatrics, St. Louis University 
ZAHORSKY, B.S., M. D., Instructor in Pediatrics, St. 
431 pages, 144 illustrations. PRICE, $4.50. 


Recent rapid progress in pediatrics, particularly in the fields of prophylaxis and treat- 
The authors 
changing prophylactic administrations of serums and vaccines 


ment, has necessitated another revision of this popular Synopsis Volume. 
have revised carefully, 
in accord with increased experience. 
deleted and substituted in the section on therapeutic practices. 


In relation to sulfonamide therapy, they 


C. V. Mosby Co., Publishers, St. Louis 3, Mo. 


and Director of the 
assisted by T. S. 
University School of Medicine. 


As regards vitamins, 
they have selected only those measures which are based on clinical observations.—The 


have 


Bracket. 
A McCOY OPEN-TUBE (for .030) with slot for ligature tie 


EYELETS—for band anchorage of ligature wire (like ““weenies”’). 


COIL SPRING—in various sizes of wire and arbor. 


TRACTION BARS & CHIN CAPS (chrome plated) for extra-oral 


anchorage. 


RET. ALTER P. O. Box 7 
“ALTER Products are never sold through supply houses” 


Fabricator of Chromium Alloy 
ATTACHMENTS & MATERIALS for the technique of the Universal 


Pasadena, California 


wire. 
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Thomas URAL PATHOLOGY 


By KURT H. THOMA, 
D.M.D. Professor of Oral 
Surgery and Charles A. 
Brackett Professor of Oral 
Pathology in Harvard Uni- 
versity. 1336 pages, 1370 


illustrations, 137 color 
plates. PRICE, $15.00. 


Now Ready 


New Revised 
Edition 


tum. 


This well-known author 
brings you a vivid picture 
of all phases of oral pa- 
thology in richly colored 
plates, clearly detailed 
black and white photo- 
graphs, and practical, 
readable descriptive mat- 
ter. 


Covering the field com- 
prehensively, Dr. Thoma 
presents a__ histological, 
roentgenological and clini- 
cal study of diseases of 
the teeth, jaws, and mouth. 
Etiology, clinical findings, 
roentgen findings and his- 
topathology are given for 
each condition, together 
with illustrations which 
provide immediate aid in 
diagnosis. 

The book begins with a section on Experimental Pathology, then takes up in order: 
Developmental Anomalies of the Teeth; Developmental Anomalies of the Head; Func- 
tional Changes of the Teeth; Traumatic Injuries of the Teeth; Odontitis; Periodontal 
Diseases; Extension of Odontogenic Infection; Diseases of the Jaws; Tumors of the 
Jaws and Oral Mucosa; Diseases of the Oral Mucosa, Lips, and Tongue; and Diseases 
of the Salivary and Mucous Glands. 

An outstanding feature of “Oral Pathology” is its illustrative material. The thirteen 
hundred and seventy illustrations—one hundred and thirty-seven of them in colors— 
make this book particularly helpful in the diagnosis of troublesome conditions. It is 
generally recognized that color plates add materially in the recognition of oral diseases, 
particularly diseases of the oral mucosa and salivary glands. 


Denture sore on palate. Inflamed edematous mucosa 
covered by degenerating epithelium. 


THE C. V. MOSBY COMPANY AJO 
3525 Pine Boulevard, St. Louis, Mo. 
Gentlemen: Send me the new 1944 (2nd Edition) of Thoma’s ORAL PATHOLOGY, 


$15.00. 
----Attached is my check. .-..Charge my account. 


. 
lop into granuloma fissura- 
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THE 
PRE-NATAL 
DIET 


EXPECTANT MOTHERS often seek the ad- 
vice of their dentist during pregnancy. 
Many of the calcium-rich foods, which 
you would normally recommend in abun- 
dance to your pregnant patients, are now 
restricted by rationing and shortages. 
However, a natural diet, rich not only 
in calcium, but also in phosphorus and 
vitamin D, is an indispensable requisite 
for normal growth and development of 
the fetus. To fortify the diet with these 
vital nutritional elements, your prescrip- 
tion of Dicalcium Phosphate Compound 
with Viosterol may secure better patient 


cooperation than any attempt to change 
food habits and phobias of long standing. 

Squibb Dicalcium Phosphate Com- 
pound with Viosterol is available in tw9 


forms, tablets and capsules: 

One tablet -(wintergreen-flavored), 3 
times daily, supplies a total of 7.8 grains 
of calcium (about one-half the daily re- 
quirement )—and more units of vitamin 
D than 5 teaspoonfuls of U.S.P. cod liver 
oil. Supplied in boxes of 51 and 250. 

Two capsules are equivalent in calcium, 
phosphorus and vitamin D to 1 tablet. 
Supplied in bottles of 100, 250 and 1000. 
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Designed with extreme accuracy and anatomically 
contoured to give a very high degree of conform- 
ity between tooth and band, Williams Molar Bands 
offer an exceptionally efficient band technique— 
either by the direct or indirect method. While the 
saving of time through fewer operative steps is a 
desirable feature, more important is the fact that 
these bands, when properly adapted, protect the 
health of dental tissues—both the enamel structure 
of the crowns and the interproximal soft tissues. 
Made of gold-platinum alloy, highly resistant to 
tarnish. Supplied in 24 graded sizes for upper 
and lower molar and premolar bands. Complete 
assortment in attractive wood container, if desired. 


WILLIAMS GOLD REFINING CO., INC. 


Fort Erie N., Ont. BUFFALO,N.Y. Havana, Cuba 
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New catalog—“Aids to 
Your Orthodontic Tech- 
nique” yours on request. 


OR 
UASTING SERVI 
; 
\ 
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where you need superior ‘edge strength’ 


use Temperable Band Metal 


You can't appreciate how wonderful this band metal is until 
you've made bands with it. Made of a special gold alloy, it 
has a peculiar softness and pliability in its annealed state. It 
possesses a remarkable sensitivity to heat that takes most of 
the bother out of your work. 

Not only do these qualities make construction easier, but 
your appliances will be safer, and stronger. A desirable stiff- 
ness is imparted to your bands after you have tempered your 
work. You'll find too that this particular stiffness has no brittle- 
ness—you get the kind of “edge strength” you want. 

Aderer Temperable Band Metal is a platinum color gold 
alloy—not a plated metal. Its specific gravity is so low that 
you get approximately double the amount of material per 
dwt. Its cost is therefore actually extremely low. 

You can get Aderer Temperable Band Metal in all the 
gauges and widths you require at$1.90per dwt. 


JULIUS ADERER, INC. 


READY- MADE 
SEAMLESS BANDS 


Yes, Temperable Band 
Metal is also supplied in 
24 sizes of seamless molar 
bands at an average cost 
of 60c per band. A chart 
of sizes will be sent you 
on request. 


MANUFACTURERS OF PRECIOUS METAL ALLOYS FOR DENTISTRY 


115 W. 45th STREET, N. Y.C. ¢ 5S E. WASHINGTON STREET, CHICAGO 
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PUBLISHED MONTHLY BY 


THE C. V. MosBy Co,, 3525 Pine Blvd., St. Louis 3, Mo. 


REPRESENTING 
AMERICAN ASSOCIATION OF ORTHODONTISTS 


New York Society of Orthodontists. 
Southwestern Society of Orthodontists. 
Southern Society of Orthodontists. 
Rocky Mt. Society of Orthodontists. 
Alumni Society of the Dewey School of 
Orthodontia. 
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Central Association of Orthodontists. 


Alumni Society of the International 
School of Orthodontia. 
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tions should be made by check, draft, post- 
office or express money order, payable to the 
publishers, The C. V. Mosby Company. 


Contributions—The editors will consider for 
publication original communications of merit 
on orthodontic and allied subjects, and oral 
surgery and allied subjects, which must be 
contributed solely to this Journal. Original, 
double spaced, typewritten copy should be 
submitted. 


Opinions—Neither the editor nor the pub- 
lisher holds himself responsible for the 
opinions of contributors, nor are they re- 
sponsible for other than editorial statements. 


Reprints—The publishers will communicate 
with authors regarding reprints upon publi- 
cation of papers. 


Communications—Contributed articles, il- 
lustrations, letters, and all other matter per- 
taining to Orthodontics should be addressed 
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Blvd., St. Louis, Mo. ;. those pertaining to Oral 
Surgery, should be addressed to the Editor, 
Dr. Kurt H. Thoma, 53 Bay State Road, Bos- 
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advertising, subscriptions, change of address, 
etc., should be addressed to the publishers, 
The C. V. Mosby Company, 3523-25 Pine Blvd., 
St. Louis, Mo. All books for review should be 
sent to Dr. J. A. Salzmann, 654 Madison Ave., 
New York City or Dr. David Weisberger, 188 
Longwood Ave., Brookline, Mass. 

Illustrations—Such half-tones and _ zine 
etchings as in the judgment of the editor are 
necessary to illustrate articles will be fur- 
nished when photographs or drawings are 
supplied by the authors of said articles. 

Advertisements — Objectionable advertise- 
ments will not be accepted for publication 
in this Journal. Forms close first of month 
preceding date of issue. Advertising rates 
and sizes on application. 

Change of Address—The publishers should 
be advised of change of subscriber’s address 
about fifteen days before date of issue with 
both new and old addresses given. 

Nonreceipt of Copies—Complaints for non- 
receipt of copies or requests for extra num- 
bers must be received on or before the fif- 
teenth of the month of publication; other- 
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Read These Recently Published Books 


Parker’s 


SYNOPSIS OF TRAUMATIC INJURIES 
OF THE FACE AND JAWS 


By DOUGLAS B. PARKER, M.D., D.D.8., Associate Professor, 
Department of Oral Surgery, School of Dental and Oral Surgery, 
Columbia University. 328 pages, 226 illustrations. PRICE, $4.50. 


Major’s 


FRACTURES OF THE JAWS 
And Other Facial Bones 


By GLENN MAJOR, B.S., A.M. (in Pathology), M.S. (in Experi- « 
mental Surgery), Ph.D. (in Surgery), D.D.S., M.D., F.A.C.8., Pitts- 
burgh with chapters on RADIOGRAPHIC TECHNIC— 

By LESTER M. J. FREEDMAN, B.S., M.D., Acting Director, De- 
partment of Radiation Therapy, Western Pennsylvania Hospital, 


Pittsburgh, and WAR ASPECTS OF JAW FRACTURES 
By ARTHUR DICK, D.D.S., M.D., Major, Medical Corps, Army of 
the United States. 400 pages, 225 illustrations. PRICE, $7.50. 


Thoma’s 


TRAUMATIC SURGERY OF THE JAWS 


Featuring First Aid and Emergency Treatment 


By KURT H. THOMA, D.M.D., Professor of Oral Surgery, Har- 
vard University; Oral Surgeon to Brooks Hospital. 315 pages, 


282 illustrations. PRICE $6.00. 


Bernier’s A MANUAL FOR THE 


DIFFERENTIAL DIAGNOSIS OF 
ORAL LESIONS 


Arranged in Semi-Outline Form for Easy Reference 
By JOSEPH L. BERNIER, D.D.S., M.S., Major, Dental Corps, U. 8. 


Army; Curator, Dental Division, Army Medical Museum; Secretary 
and Pathologist to the Registry of Dental and Oral Pathology of 
the American Dental Association. 228 pages, 174 illustrations, 
1 color plate. PRICE, $4.00. 


The C. V. Mosby Co., 3523 Pine, St. Louis 3, Mo. 


Please send me with bill copies of 
Thoma—Traumatie Surgery -.-$6.00 


Parker—Synopsis $4.50 
Bernier—Oral Lesions 


Major—Fractures 7.50 
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These people buy a battleship 


—every week | 


Meet John S and MaryD......... . 

John works at an electronics plant on Long 
Island, and makes $85 a week. Almost 16% of it 
goes into War Bonds. 

Mary has been driving rivets into bombers at 
an airplane plant on the West Coast. She makes 
$55 a week, and puts 14% of it into War Bonds. 

John and Mary are typical of more than 27 
million Americans on the Payroll Savings Plan 
who, every single month, put half a BILLION 
dollars into War Bonds. That’s enough to buy 
one of those hundred-million-dollar battleships 
every week, with enough money for an aircraft 
carrier and three or four cruisers left over. 


In addition, John and Mary and the other 
people on the Payroll Plan have been among the 
biggest buyers of extra Bonds in every War 


Loan Drive. 


They’ ve financed a good share of our war effort 
ali by themselves, and they've tucked away 
billions of dollars in savings that are going to 
come in mighty handy for both them and their 
country later on. 


When this war is won, and we start giving 
credit where credit is due, don’t 
forget John and Mary. After the 
fighting men, they deserve a place 
at the top. They’ve earned it. 


You've backed the attack—now speed the victory! 


The C. V. Mosby Company—Publishers—St. Louis 3, Mo. 


This is an official U. S. Treasury advertisement—prepared under auspices of Treasury 
Department and War Advertising Council 
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TWINS OF DEATH 


Seals has helped cut the death 
rate by 75%! 


But the current death rate shows 
that the battle is far from won — 
that your dollars are needed now, 
urgently. 


HAND IN HAND go War and Tu- 
berculosis—the dread disease that 
since Pearl Harbor has exacted a 
toll of 145,000 civilians. 

Wartime conditions — worry, 
overwork, abnormal eating and 
housing — are the allies of TB. 

Yet Tuberculosis can be control- 
led. The annual sale of Christmas 


Please, send in your contribution 
today. 


BUY CHRISTMAS 


The National, State and Local 
Tuberculosis Associations in 
the United States 


SEALS! 
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MEMORANDUM 
INFANTILE 
To: Mr. & Mrs. America PARALYSIS 
From: Your Children 
Re: THE MARCH OF DIMES 
8 
DON'T FORGET--that last summer zr 
America experi- 
enced one of 28 
: its worst PS | 
OF JOIN THE MARCH 
infantile OF DIMES 
paralysis. 
DON'T FORGET--that infantile paralysis invades the 
homes of rich and poor, weak and strong 
alike, and is no respector of age, . 
race, creed or color. 
“q DON'T FORGET--your dimes and dollars made possible 
4 the vital aid rendered by The National 
Foundation for Infantile Paralysis 
during the epidemic crisis. 
DON'T FORGET--how infantile paralysis might have 
sabotaged our tremendous war production 
3 effort if it had not been countered by 
2 your dimes and dollars. ; 
DON'T FORGET--that no one can . 
predict where 
strike in 1945! 
3 Prepare to keep 
| INFANTILE 
3 dren STRONG! 
PARALYSIS 
\\ Send your dimes and dollars to 
President Roosevelt 
at 
The White House, 


JAN. 14-31 
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Doctor gives Anacin after “‘Mine prescribes Anacin after 
every extraction!” all instrumentation, too!”’ 
“The Doctor says Anacin’s “‘And they all say Anacin’s 
sure-fire to calm them down just the thing for simple 


between divided sittings.’’ headache!’’ 


Pain after operation is relieved office. Recommend it to your pa- J 
! quickly by Anacin’s skilled combi- tients for further relief of pain at sal 
nation of effective, medically proven home, if pain persists. oe ‘ 
ingredients. 


Whitehall Pharmacal Company, 
Pain after instrumentation that 22 E. 40th St., New York 16, N. Y. 
so upsets patients, leads them to 
fear your chair . . . is eased by 


Anacin’s quick, prompt action! “ AC 
Let Anacin work for you in your ay 
REG. US. PAT. OFF. E 
vie 
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till another in the lon 
- list of Movocot’s contributions 
™ to the war effort. 


~< 


America 
n J 
7 ournal of Orthodonti 
ontics and 
Oral Surgery 
UNITED STATES TREASUBY pEPARTMENT A, 
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NOVOCOL CHEMICAL COMPANY 
In recognition of lhewr faving provided 
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JOHNSON LOOP BANDS 
Four Sizes Meet Every Requirement 


Johnson Loop Bands are made from 
Oralium Band Material which consists 
of a sheet of the precious metal alloy, 
Oralium, welded between two sheets of 
pure platinum. 


When you push the bands over the crown 
of a tooth, the loop opens. After shaping 
and burnishing, close the loop with 
curved pliers, if upper; straight if lower. 
Remove and solder. 


Notice that the bands are contoured just 
enough so that you will obtain a perfect 
fit. They are softened when you receive 
them, ready to shape against the tooth. 
They harden when cooled slowly. 


Since adding the fourth size and making i 
some other slight improvements, we 

have received the most gratifying com 
pliments from the Profession. 


You need to stock only four sizes of 
bands; No. 1 Small, No. 2 Medium, 
No. 3 Large and No. 4 Extra Large. 


A beautiful and neat gumwood box is 
supplied free with each original order 
for 50 or more bands. 


BAKER & CO., INC.. 
113 Astor St., Newark, N. J. 


Church Ste. 55 Ex Washington St. 760 Market St. 
York Chicago San Francisco. 
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ASS 


um capillaries are relatively 
_ within physiologic 
limits, when mechanical stimula- 
tion alone is used. But, when mas- 
sage and chemical stimulation are 
combined, the local blood supply 


improves. 


AGE 


ON THE GUMS 


IPANA plus massage can improve 
this local blood supply sufficiently 
and over an adequate period of 
time to augment local tissue de- 
fense as supplied by the blood. 
IPANA Cleans and polishes the teeth 
to their fullest natural brightness. 


Bristol-Myers Company, 19 K West 50th St., New York 20, N. Y. 


TOOTH PASTE 


| 
' 


WHEN YOU PUT YOUR TRUST IN DEE- 
ORTHO BAND MATERIAL AND DEEPEP 
WIRE YOU ARE DEALING IN PREDE- 
TERMINED RESULTS BECAUSE THESE 


SPECIALTIES HAVE BEEN PRE-TESTED 
AND PROVED IN PERFORMANCE BY 
THE ORTHODONTIC PROFESSION 
THROUGHOUT AMERICA AND ABROAD 


DEE & @ «AND SALES orrice 


— 


CHICAGO 
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NEW PRODUCTS 


in ‘lru-Chrome 


Twin-Tie Channel Bracket 


Two types—Closed Wing; 
Raised Wing. Two sizes— 
.110; .075. All the same price. 


$2 doz., brackets onlv 
$4 doz., welded on Bands 


Lingual Tube 


Entirely new design, replacing 
old Ellis type tube. Precision 
fit. Permits spot welding at 
four points. 


$2.20 a dozen 


Tubular End Section 


1450 Galapago 5t. 


A smoothly rounded edge has 


been perfected, to eliminate 
danger of breakage which 


used to be caused by sharp 
edges. 


30c each, $2.75 dozen 


ROCKY MOUNTAIN METAL PRODUCTS CO. 
Denver 1, Colorado 


—— 


P. 0. Box 1887 
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meet these specifications . . . 4 
HIGH FUSING to guard 3 
against “burning” the band 
in soldering . . . HIGH 
ELONGATION to allow 
perfect adaptation to tooth | 
: contours without tearing . . . HIGH STRENGTH to prevent stretching 
under stress . . . NON-OXIDIZING for greater ease in soldering and 
finishing. 


Regularly furnished in 12” lengths in all standard widths and gauges; 
also in seamless molar bands. Ask us about our special shaped strips 


for greater convenience in making molar and cuspid bands. 


PALINEY Hard Band Material. PALINEY Med. Hard Band Material. 


Used for anterior as well as Same uses; easier to contour 
molar bands; high resistance to but less resistant to stretching. <a 


- 


stretching. 


Fusion temp. 2325°F. Fusion temp. 2500°F. 
$1.80 per dwt. $1.80 per dwt. PAG id 
it 
THE J. M. NEY COMPANY ° Hartford 1, Conn. + 
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this interesting a 


Vew Evidence? 


THIS IS JUST ONE OF A SERIES OF | 
STARTLING CASE HISTORIES | 


which throw new light on 
damage caused by abrasives 


(IIlustrated on these Pages) 


Male, age 36— Teeth are worn at the 

gingival margin, and well into the den- ; 

tin on most of the teeth. The gum tissue 

has also been forced away by the action 

Please note the clean-cut lat- . : 

eral grooves in the cementum of the brush which was used in a rotary . 
direction with an abrasive dentifrice. 


and dentin—where these ‘ 
softer calcified parts ot the Two of the worn areas in the lower right 


teeth are exposed by receding bicuspids have been filled. 
gingivae. 
Note the absence of other dental defects and the healthy-looking condition of the gums.. 
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. Important new clinical data has just 

been published. It seems to show that 
| the daily use of abrasive dentifrices, 
over a period of years, is responsible 
. ; for damage like this—indicates the use 
| , of a non-abrasive dentifrice like TEEL. 


PROFESSIONAL SAMPLES OF 
TEEL . . . AND IMPORTANT 
NEW BOOK, JUST PUBLISHED §¢ 


We will be glad to send you a copy of this new book, 
containing important clinical data and photographs. 
The studies were made by dentists in 12 key cities, 
from coast to coast ... working at their own chairs, 
on their own patients. Their findings clearly indicate 
that this damage to teeth is widely prevalent all over 
the country, and we think you will agree it should be 
controlled. With the book we will send generous sam- 
ples of TEEL, the non-abrasive liquid dentifrice spe- 
cifically created to help avoid this damage. 


With Data You've Never Seen Before! 


PROCTER & GAMBLE, Dept. of Dental Relations, 
Division 1218, Cincinnati (2), Ohio 

Please send me professional samples of TEEL and a copy 
of the booklet, “Important new findings on the Effects of 
Abrasive Dentifrices on the Teeth.’ This incurs no obliga- 
tion on my part. 
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| 
Check which Dentise [Assistant Hygienist 


STUBBORN, ISN'T IT? 


If you've ever tried to open a door “painted 
shut” by a careless painter, we can't tell you 
a thing about how stubbornly sticky paint can 
be once it gets set. All we'll say is that it's 
almost as adhesive as S-C Cement—but we'll 
not attempt to describe the holding qualities 
of this smooth, fast-setting cement of ours. 
We'd prefer to have you find out for yourself 
—at our expense. 

If you'll drop us a note today (on your 
professional letterhead, please!) we'll be de- 
lighted to send you a FREE SAMPLE. 


CEMENT 


STRATFORD GE COOKSON 


COMPANY 


Manufacturers cf Dental Supplies 
4058 HAVERFORD AVENUE. PHILADELPHIA 4, PA. 
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ASSOCIATION WANTED 


Dentist seeks association to as- 
sist busy ethical orthodontist part 
time. Draft deferred. University 
of California graduate. Central 
California area preferred. Address 
Box T, American Journal of 
Orthodontics and Oral Surgery, 
3525 Pine Blvd., St. Lows 3, Mo. 


PREVENTION 
of 
MALOCCLUSION 


By PAUL GUY SPENCER, Waco, Texas. 
Certified by the American Board of 
Orthodontics; Past President of the 
American Society of Orthodontists. 254 
pages, 217 illustrations. PRICE, $5.00. 
HIS text,’’ Doctor Spencer says, 
‘‘is not presented with any thought 
or idea that those who follow the sug- 
gestions presented will attain a complete 
understanding of the present-day concept 
of orthodontics, but it is the hope of the 
author that it will instill the general 
practitioner with a great desire to pre- 
vent, if possible, certain types of maloc- 
clusion; and that it will perchance offer 
to some a possible method of procedure 
to follow.’’ 
The material has been presented and 
arranged, as far as possible, to avoid 
repetition. Any procedure or opinion, 
suggested or expressed, but not fully ex- 
plained, is discussed in detail in another 
chapter. Each chapter is so interde- 
pendent upon other chapters that, to 
gain a comprehensive understanding of 
the views and opinions expressed, one 
must give equal consideration to every 
chapter. 
Treatment of malocclusion is extensively 
considered. In the four chapters devoted 
to treatment such subjects as expansion, 
vertical growth, arch harmony, cuspal 
relation, anchorage, abnormal breathing, 
finger and thumb-sucking, lip biting, 
posture habits, etce., are carefully con- 
sidered. Removal of the frenum, methods 
for closing space between central in- 
cisors, the theory of extraction of teeth, 
deciduous teeth, permanent teeth are also 
taken up—with procedures amply illus- 
trated. The fourth and final chapter on 
treatment is devoted to dentistry for 
children. 


THE C. V. MOSBY COMPANY 
Publishers—St. Louis 3, Mo. 
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When Colds 


Are Prevalent 


Keep the mouth and throat thoroughly clean 


A SIMPLE TEST — Rinse mouth and throat thoroughly with Lavoris diluted half with 
water, and expel into basin of clear water. Note the amount of stringy matter expelled. 


Blair-Ivy’s New Third Edition 
ESSENTIALS of ORAL SURGERY 


By »VILRAY PAPIN BLAIR, Professor Emeritus 

of Gainical Surgery in the School of Medicine and : Table of Contents 

Préf@sor Emeritus of Oral Surgery School of Den- 

tistty, Washington University; and ROBERT H. Examination. Surgical Technic. Infection, 

IVY, Professor of Maxillo-Facial Surgery in the Inflammation, and their Sequelae. Special 

Graduate School of Medicine and Professor of Infections in their Surgical Relationships. 

~ the ved Hemorrhage, Shock, and Allied Complica- 
ntistry. University of Fennsyivania, with the tions. Wounds and Injuries of the Soft 

Collaboration of JAMES BARRETT BROWN, issues. Injuries of Teeth and Alveolar 


M.D., F.A.C.S. 


NEW THIRD EDITION 
About 600 pages, illustrated. 
PRICE, $6.50. 


Principal changes in the new revised edi- 
tion of this standard favorite are as 
follows: 

Sections on shock, wounds and burns 
have been brought up to date. 

Latest developments on treatment of 
fractures of the jaws, such as multiple 
loop wiring, acrylic splints and skeletal 
fixation are described. 

The chapter on general anesthesia has 
been revised to bring it abreast of recent 


Process. Plantation of Teeth. Fractures of 
the Jaws. Dislocation of the Lower Jaw. 
Acute Infections and Inflammatory Condi- 
tions Arising About the Teeth. Surgical 
Operations on the Teeth. Surgical Prepara- 
tion of the Mouth for Artificial Dentures. 
Diseases of the Maxillary Sinus. Tumors or 
Neoplasms. Diseases of Mandibular Joint— 
Limited Movement of the Jaw. Congenital 
Facial Clefts, Cleft Palate and MHarelip. 
Acquired Defects of the Hard and Soft 
Tissues of the Face. Developmental Deform- 
ities of the Maxilla and the Mandible. Affec- 
tions of the Salivary Glands and Ducts, and 
the Floor of the Mouth. Affections of the 
Tongue and Lips. Affections of the Nerves 


developments. of the Face. Anesthesia. 


The C. V. Masby Company — Publishers — St. Louis 3, Mo. 


Fabricator of Chromium Alloy 


me oe la & MATERIALS for the technique of the Universal 
racket. 

A McCOY OPEN-TUBE (for .030) with slot for ligature tie wire. 
EYELETS—for band anchorage of ligature wire (like “weenies”’). 
COIL SPRING—in various sizes of wire and arbor. 

TRACTION BARS & CHIN CAPS (chrome plated) for extra-oral 


anchorage. 


RET. ALTER Pasadena, California 


P. O. Box 7 


“ALTER Products are never sold through supply houses’’ 
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Tue incessant stress and strain which arch 
wire must endure calls for reserve strength, 
and plenty of it. Usually carrying the “load” 
of many attachments, the arch wire must be 
designed metallurgically to withstand these 
loads—even after extensive manipulation, 
soldering and heat treatment. 


Williams Arch Wires are formulated pre- 
cisely for this kind of service. Produced of a 
carefully balanced gold-platinum-iridium 
alloy, Williams Arch Wires possess the ideal 
combination of resiliency, tensile strength 


and workability. 


Williams Arch Wires adapt readily to oral 
contour . . . possess lively and lasting 
springiness . . . can be soldered and re- 
soldered without impairment of physical 


properties. 


ARE YOU GETTING 


Williams Arch Wires are supplied in two 
types; Round, in diameter from 0.036 to 
0.040; and Rectangular with 0.022 to 0.028 


cross-section dimensions . . . Twelve inch 
lengths; four grades. Special sizes on request. 


WILLIAMS GOLD REFINING CO. 
Buffalo, N.Y. @ Ft. Erie, N., Ontario 
Havana, Cuba. 


Free! New complete catalog of Williams Orthodontic Materials. Send for your copy 


WILLIAMS 


IN YOUR ARCH WIRE 
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ike rubbing foil 


If you like a quick forming band material—one that responds in- 
stantly, easily to manipulation—why that’s Aderer Temperable Band 
Material. It’s a platinum color gold alloy (not a plated metal) with 
remarkable sensitivity to heat treatment. When the finished band is 
tempered, it is stiff and strong without being brittle—you’ll get the 
kind of “edge strength” you want. 

Add economy to its great features too. Aderer’s Temperable Band 
Material is so lightweight that you get almost double the amount of 


ordinary band material per dwt. 


Available in all popular gauges and widths at $1.90 per 
dwt. Temperable Band Metal is also supplied in 24 sizes of 
seamless molar bands at an average cost of only 60c per band. 


JULIUS ADERER, 


Manufacturers of Precious Metal Alloys 
115 W. 45TH ST., N. Y.C. © 55 WASHINGTON ST., CHICAGO 


4 
American Journal of Orthodontics and Oral Surgery 9 ‘ % 
| 
tw = 
| 
rok. 
4 
| 
| 


American Journal of Orthodontics and Oral Surgery 


New home of Mosby Publications~a forward 
step which will be reflected in our broader, finer service 
to the medical, dental and nursing professions 


in the boundless future... 


In these new, ideally arranged quarters, all Meet us when you are in Saint Louis; visit 
elements of the Mosby Organization will our offices; browse among Mosby Publica- 
function efficiently for the continued publi- tions in the reading room and library created 
cation of medical, dental, nursing and other for your convenience. Call upon us for book 


scientific literature. needs at any time. 


Merry Christmas and Happy New Year 


THE C. V. MOSBY COMPANY 
Medical Dintal and Vharsing Publications 


3207 Washington Boulevard Saint Lovis 3 


Formerly 3525 Pine Boulevard, Saint Lovis 
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New York Society of Orthodontists. Alumni Society of the International 
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Los Angeles, Calif.; Charles R. Baker, Evanston, Ill.; Joseph D. Eby, New York, N. Y.; 
Paul G. Spencer, Waco, Texas; S. A. MacKenzie, Detroit, Mich.; Henry F. Hoff- 
man, Denver, Colo.; J. A. Salazmann, New York, N. Y. 

Oral Surgery: Kurt H. THoma, Boston, Editor-in-Chief 

Associate Editors in Oral Surgery—Alfred J. Asgis, New York, N. Y.; Hermann Becks, 
San Francisco, Calif.; Thomas J. Cook, Philadelphia, Pa.:Le Roy M. Ennis, Philadelphia, 
Pa.; George J. Fink, Boston, Mass.; Col. Roy A. Stout, Washington, D. C. 

Consulting Editors in Oral Surgery—Robert H. Ivy, Philadelphia, Pa.; Varaztad H. 
Kazanjian, Boston, Mass.; John W. Kemper, Ann Arbor, Mich.; Le Roy A. Schall, Bos- 
ton, Mass. 

Consulting Editor, Dentistry for Children—Walter T. McFall, Asheville, N. C. 


Department of Abstracts and Reviews 
Orthodontics—J. A. Salzmann. Oral Surgery—David Weisberger 


BUSINESS AND EDITORIAL INFORMATION 


Foreign Depots—Great Britain—Henry Communications—Contributed articles, il- 
Kimpton, 26 Bloomsbury Way, London, W. C. lustrations, letters, and all other matter per- 
1; Australasia—Stirling & Co., 317 Collins taining to Orthodontics should be addressed 
Street, Modern Chambers, Melbourne. to the Editor, Dr. H. C. Pollock, 8022 Forsythe 
Blvd., St. Louis, Mo.; those pertaining to Oral 


bscri o Surgery, should be addressed to the Editor 
Subscription Rates —Singie Copies, 75 cents. | H. Thoma, 63 Bay State Road, Bos- 


To any place in United States, Cuba, Puerto ; , 
Rico, Canal Zone, Mexico, Hawaii and ton, Mass. All communications in regard to 
advertising, subscriptions, change of address, 


Philippine Islands or year i 
Sandee | should be addressed to. the publishers 

4 he C. V. Mosby Company, 3523-25 Pine Blvd., 
$9.50. Volume begins with January and end St. Louis, Mo. All books for review should be 


with December of each year. sent to Dr. J. A. Salzmann, 654 Madison Ave., 


New York City or Dr. David Weisberger, 188 


Remittances—Remittances for subscrip- | [Longwood Ave., Brookline, Mass. 
tions should be made by check, draft, post- ’ ype 4 i i 
publishers, The C. V. Mosby Company. necessary ‘to illustrate articles will be fur- 


nished when photographs or drawings are 
Contributions—The editors will consider for 

on orthodontic and allied subjects, and oral Advertisements — O Ject onabie advertise- 
surgery and allied subjects, which must be | ™Ments will not be accepted for publication 
contributed solely to this Journal. Original in = = — 

rit F - preceding date of issue. dvertising rates 
double spaced, typewritten copy should be and sizes on application. 


submitted. 
Change of Address—The publishers should 
Opinions—Neither the editor nor the pub- be advised of change of subscriber’s address 
lisher holds himself responsible for the about fifteen days before date of issue with 
both new and old addresses given. 


opinions of contributors, nor are they re- 
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Read These Recently Published Books 


Parker’s 


SYNOPSIS OF TRAUMATIC INJURIES 
OF THE FACE AND JAWS 


By DOUGLAS B. PARKER, M.D., D.D.S., Associate Professor, 
Department of Oral Surgery, School of Dental and Oral Surgery, 
Columbia University. 328 pages, 226 illustrations. PRICE, $4.50. 


Major’s 


FRACTURES OF THE JAWS 
And Other Facial Bones 


By GLENN MAJOR, B.S., A.M. (in Pathology), M.S. (in Experi- 
mental Surgery), Ph.D. (in Surgery), D.D.S., M.D., F.A.C.8., Pitts- 
burgh with chapters on RADIOGRAPHIC TECHNIC— 

By LESTER M. J. -*"REEDMAN, B.S., M.D., Acting Director, De- 
partment of Radiation Therapy, Western Pennsylvania Hospital, 
Pittsburgh, and WAR ASPECTS OF JAW FRACTURES— 

By ARTHUR DICK, D.D.S., M.D., Major, Medical Corps, Army of 
the United States. 400 pages, 225 illustrations. PRICE, $7.50. 


Thoma’s 


TRAUMATIC SURGERY OF 1HE JAWS 


Featuring First Aid and Emergency Treatment 


By KURT H. THOMA, D.M.D., Professor of Oral Surgery, Har- 
vard University; Oral Surgeon to Brooks Hospital. 315 pages, 
282 illustrations. PRICE $6.00. 


Bernier’s A MANUAL FOR THE 


DIFFERENTIAL DIAGNOSIS OF 
ORAL LESIONS 


Arranged in Semi-Outline Form for Easy Reference 


By JOSEPH L. BERNIER, D.D.S., M.S., Major, Dental Corps, U. 8. 
Army; Curator, Dental Division, Army Medical Museum; Secretary 
and Pathologist to the Registry of Dental and Oral Pathology of 
the American Dental Association. 228 pages, 174 illustrations, 
1 color plate. PRICE, $4.00. 


The C. V. Mosby Co., 3523 Pine, St. Louis 3, Mo. 
Please send me with bill copies of 


Parker—Synopsis . Thoma—Traumatic Surgery ---$6.00 
Major—Fractures Bernier—Oral Lesions 
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Please mention “American Journal of Orthodontics and Oral 


Surgery” when writing advertisers—It identifies you 


Procter & Gamble 
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While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 


LABIO-LINGUAL TECHNIC 


By OREN A. OLIVER, RUSSELL E. IRISH, CLAUDE RB. WOOD 
430 Pages. — 278 Ulustrations. — Price, $10.00 


This new book defines and describes under the heading of “Labio-Lingual Tech- 
nic,” the use of the labial and lingual appliances in the treatment of malocclusions. 
The authors have put into concrete form a technic for the treatment of maloc- 
clusions that is sufficiently comprehensive to permit a step-by-step description of 
the introductory phases, construction, and use of the labial and lingual appliances. 


THE C. V. MOSBY COMPANY — Publishers — St. Louis, Mo. 
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5. 5. White New Urthodontic Appliances 


BRACKETS NOS. M 464 and M 465 


A modification of the Dr. E. H. Angle Edgewise Arch Bracket for use with other types of 
arches, made in response to requests for a bracket of this type and after a suggestion by 
Dr. A. F. Jackson. These brackets are about half the height (consequently project less) and 
are considerably longer than the Edgewise Arch Bracket. 

The slot, or chennel, for the arch wire is not held to the close manufacturing tolerances 
found in the Edgewise Arch Bracket. 


Used with .020” or Used with .020” or Used with two 


wire .022” round wire wires 


Pkg. of 10 Pkgs. Pkg. of 
Order No. 10 of 10 250 


M 464 .110” long ‘ $13.50 $30.00 
M 465 .125” long i. 14.00 30.00 


BRACKET BANDS (Seamless and flat. All-precious metal) 


Order No. 


(M464 on flat band material \” 
C—) (M465 on flat band material 4%” 
——— (M464 on flat band material . 
(M465 on flat band material . 
(M452ton seamless band 
(M464 on seamless band 
(M465 on seamless band 
(M452ton seamless band 
e (M464 on seamless band 
(M465 on seamless band 


*Available on special order. +M452 is Dr. E. H. Angle Edgewise Arch Bracket. 


HALF-ROUND TUBES (All-precious metal) 
Pkg. Ounce or 100.00 
Order No. of $35.00 Rate 
M 62 .08” tne 


For 14 gauge 4 
— M 63 .09” long > Round Wire-. $2.50 2.425 2.00 
i> M 64 .10” long 


1 Doz. 
M 62Y/1 dozen fitted on 2” length 
M 63Y $4.50 4.365 3.80 
M 64Y 


Important: It is recommended that all half-round tubes be purchased fitted to the shafting 
to assure proper fit. They will be so supplied unless otherwise designated. 


BUCCAL TUBES (All-precious metal) 


Pkg. Ounce or $100.00 
Order No. of 10 $35.00 Rate Rate 


-25” long for .036” wire 
.25” long for .040” wire 


SEAMLESS ANTERIOR BANDS (All-precious metal) 


Order No, 


M 170 Seamless 30” 
M 171 Seamless \” 


LIGATURE FORMER 


For preforming ligature wire .007” to 
.010” for use with Brackets M 464, 
M 465, and the Edgewise Arch Bracket. 


$1.00 each 


Prices Subject to Change Without Notice 


1844 . A Century of Service to Dentistry ° 
THE S. S. WHITE DENTAL MFG. CO., 211 So. 12th St. Phila. 5, Pa. 
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